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Electric light costs on the average half as much as it did five years ago. Which means that lighting 
in the home can be twice as good for the same cost e Here is business to be done. But do it well— 
see that all home lighting installations are carried out with lamps which can be depended upon to 
give consistent and reliable performance. Use one of the brands named below. These lamps are 
all-British, and are made to the latest and most exacting British Standard Specification—No. 161. 





For free information on lighting apply to:-The LIGHTING SERVICE BUREAU, 15, SAVOY ST., W.C.2 


Sritish-Made Lamps: COSMOS « CRYSELCO 
MAZDA - OSRAM - EDISWAN - SIEMENS 
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Part of an effective installation of 4-burner super-heated 
gas ventilating lamps recently installed on the verandahs 
of a modern sports pavilion in London. The pavilion is 
frequently crowded, and the action of the special ventilating 
lights ensures the quick removal of the vitiated air. The 
illumination is well diffused and the verandahs are almost 
free from shadow. The lamps are controlled from a distance. 


The G.L. & C.C. . . . is at the service of all concerned with the planning of modern lighting 
schemes in shops, streets, houses, offices, factories and public buildings. A letter to the address 
below will receive prompt and careful attention. 


Zoe. VAS EGR I AND COKE COMPANY 
HORSEFERRY ROAD, WESTMINSTER, S.W.1 
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Progress in Decorative Electrical Illumination 


v6 HEN the illuminating engineering pro- 
fession was just learning to toddle the fix- 
ture manufacturer’s art was an old one.” 
These words served as an introduction to a recent 
note in Lighting, commenting on the gap between 
the conceptions of the fixture designer and the 
illuminating engineer—the long-standing difference 
hetween those who judge primarily from appear- 
ance and those who are chiefly concerned with 
practical resuits. These comments referred to the 
position in the United States, where co-operation 
between the Illuminating Engineering Society and 
the Artistic Lighting Equipment Association has 
only partially resulted in a better understanding. In 
Europe also we find the same conflict of ideals. 

In his instructive paper on *‘ Progress in Decora- 
tive Illumination,’’ read before the Illuminating 
Engineering Society in London, on April 26th, Mr. 
i. H. Penwarden surveyed the problem from « 
somewhat wider outlook. He also took into con- 
sideration the view of the architect, who is coming 
to interest himself more and more in decorative 
lighting, and whose outlook differs in some respects 
Irom that taken by the fixture designer. In the 
main the paper consisted of a survey of the trend of 
development in lighting fittings during the past 
eighteen years—Mr. F. W. Thorpe’s excellent paper 
ol I915 serving as a good starting-point. The very 
fact that methods and materials are now so varied 
and are changing so rapidly is favourable to 
co-operation between the architect, the fixture de- 
signer and the illuminating engineer; for all are 
Conscious that they are entering imperfectly 
explored country and are the more willing to pay 
heed to the ideas of fellow-explorers. Perhaps the 
cutlook of the pure “technician”? in lighting 
matters has been most affected. ‘‘ Charm’’ and 
“effect? obviously play a much more important 
role in architectural lighting than efficiency, in a 
narrow sense. The technical expert with an 
obsession in regard to avoidance of loss of light is 
already obliged to revise his ideas. In an age of 
abundant light we can afford to lose more than a 
little, especially when the ultimate aim is a success- 
tul effect, and the cost of producing it of minor 
importance. 

Nevertheless, the illuminating engineer is on 
sure ground, even in dealing with the most novel 
and {anciful light-effects, in insisting on sound 
methods of design such as minimize risk and ensure 
permanence, and his instinct for a numerical 





expression of lighting conditions is still a sound one. 
Those who recall the chaotic impressions of lighting 
that prevailed before illumination - photometers 
became familiar tools are not likely to underestimate 
the advantage of being able to record results in 
terms of foot-candles. Without this aid it would be 
immeasurably more difficult to foresee and contrive 
successful results in the case of a highly novel 
lighting installation; or, a good result once secured, 
to repeat it elsewhere in somewhat different circum- 
stances. 

Where a mistake is still sometimes made is in 
assuming the practicability of intricate calculations 
and accurate predictions of illumination in the case 
of lighting schemes of a decorative character. (The 
singular variation in estimates of the illumination 
in the Trocadero Restaurant, at the annual dinner 
of the Illuminating Engineering Society last year, 
was an illustration of how one can be misled, even 
in the case of a comparatively simple installation; 
it was instructive also to observe that those who 
attempted to calculate fared far worse than those 
who based their estimate on purely visual observa- 
tions of the general effect!) Architects and fixture 
designers alike recoil from attempting involved 
mathematical calculations in such cases as these. 
Most experienced designers of original decorative 
lighting schemes would endorse Mr. Penwarden’s 
courageous assertion that the prediction of illumi- 
nation in such cases is in the nature of ‘‘an 
enlightened guess’ based on the instinctive recol- 
lection of past observations and measurements. 

Modern decorative lighting, involving as it does 
the use of the entire architectural make-up of an 
interior as a medium for lighting effects, is a much 
more complex process than the “‘ artistic lighting "’ 
oi the past, which centred almost exclusively round 
the design of the chandelier. Under the new con- 
ditions lighting experts, fixture designers and archi- 
tects are all involved. Much is heard of the need for 
co-operation between these - specialists. Is__ it 
possible to define more precisely what we mean by 
this term? Certain obvious measures—such as the 
allocation of positions to lighting apparatus in the 
early stages of building design—are clearly desir- 
able, but co-operation really goes beyond this. It 
implies a mutual understanding of method and a 
sharing of ideals such as are keenly felt by the artist 
and craftsman but are difficult to define in words. 
One may pave the way for such an understanding 
in the lecture theatre, but it can only be completely 
attained by sharing in a common effort. 
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The Zlluminating Engineering Society 
FORTHCOMING MEETING. 

The next meeting of the Illuminating Engineering 
Society, which is to take place at the E.L.M.A. 
Lighting Service Bureau (15, Savoy Street, Strand, 
London, W.C.), at 6-30 p.m., on May 24th, will be 
a joint gathering with the Association of Public 
lighting Engineers. A paper survey describing 
the work of a public lighting department is to be 
presented by Mr. E. Marrison, who is associated 
with the street-lighting department of Sheffield. 
Members of the A.P.L.E. are naturally more 
familiar with this subject than members of the 
1.E.S., to many of whom this account will constitute 
new ground. We think, nevertheless, that there is 
sure to be plenty of material of general interest, and 
it is hoped that there will be a good attendance of 
members of both bodies. 


Public Lighting and Street Safety 


A feature of the Annual Congress of the National 
Safety First Association, which is being held in 
I.ondon during May 4th to 7th, is a variety of sub- 
jects covered in simultaneous sessions. The Minister 
of Transport is at, at the opening joint 
session, when Sir Henry Piggott is to discuss the 
Road Traffic Act (1930) in relation to public safety. 
Provision is made in the programme for a Women’s 
Session on ‘‘ Accidents in the Home,’’ for the dis- 
cussion of Industrial Safety, and for a joint session 
with the Air Ministry, when ‘‘ Air Sense’’ and 
‘* Aerodrome Construction and Operation ”’ will be 
discussed. To readers of this journal the event of 
chief interest will be the joint session with the 
Association of Public Lighting Engineers on the 
morning of Thursday, May 5th. Mr. Harold 
Davies is to present a paper summarizing the ideas 
of members on ‘* Public Lighting as a Measure of 
Safety and an Aid to the Guidance of Traffic,”’ and 
any members of the Association or the Illuminating 
Engineering Society who desire to attend will be 
welcome. The National Safety First Association is, 
as usual, arranging a long series of ‘* Safety 
Weeks’’ in various towns and cities during the 
present year. When it is recalled that approxi- 
mately 18,000 persons are killed annually in acci- 
dents of all kinds, the need for the movement is 
evident; we hope that the opportunity will be taken 
to press home the vital importance of good lighting 
alike in the street and in the factory. 


Royal Sanitary Institute 
FORTHCOMING ANNUAL CONGRESS. 

The next arimual congress of the Royal Sanitary 
Institute will be held at Brighton during July gth 
to 16th, when Lord Leconfield, Lord Lieutenant of 
Sussex, will preside. Professor C. E. A. Winslow, 
of Yale University, will lecture on ‘* Current 
Tendencies in American Public Health.’’ The 
range of subjects for discussion is a wide one. We 
notice that ‘* Illumination in Industry ”’ figures on 
the list. This opportunity of bringing home the 
importance ot good lighting in the interests of 
health should not be overlooked. 


ILLUMINATING 


NOTES and 


ENGINEER 


The Illuminating Engineering Society 
of Australia 

According to all accounts, the Illuminating Engi- 

neering Society of Australia is making steady 

progress in spite of the general industrial depression, 

which has been felt with special acuteness in Aus- 


tralia of late. Ata recent meeting it was announced 
that a special committee of the Society had prepared 
a decorative lighting scheme in connection with 
the Electrical and Radio Exhibition held in Sydney. 
The Council is now occupying itself with the torma- 
tion of technical committees, and is putting forward 
a request that the Society be represented on the 
Technical College Advisory Committee. A recent 
issue of The Australasian Engineer (the oficial 
journal) contains a paper delivered before the 
Society by Mr. J. Van Dyk, reviewing Show-window 
Lighting. 


Precautions in the Use of Screw-Cap 
Lamp-Holders 


A notice issued by the Factory Department of the 
Home Office draws attention to certain dangers 
accompanying the use of screw-cap electric lamp- 
holders, such as are now becoming much more usual 
owing to the tendency to use lamps of relatively high 
candle-power in factories. In the case of such 
holders the screw is a conductor forming part o/ 
the electric circuit, and if this is not completely en- 
closed shocks are possible. Six fatal accidents due 
to this cause occurred in 1930. There are several 
factors conducive to danger. High candle-power 
lamps are naturally mounted fairly high up. Access 
may involve the use of ladders, and a worker is thus 
apt to steady himself by grasping some adjacen: 
structure (possibly of metal and connected to earth) 
with one hand, whilst with the other he attends to the 
fitting, and may thus touch the live screw. A shock 
will then occur and a fall is probable. It should be 
noted that this danger may persist even when light: 
are “ off,” since a wrongly placed switch may quite 
well break the circuit and extinguish the lamp 
Without cutting off the pressure. (Double-pole 
switches are greatly preferable in this respect.) The 
danger may be removed by the addition of an 
insulating skirt to cover the screw, and leading 
manufacturers are now in a position to suppl 
liolders of this type. 


Public Lighting at Nottingham 


The recent appointment of Mr. J. Sellars to the 
office of Public Lighting Superintendent to the 
City of Manchester has left a vacancy at Notting- 
ham, where Mr. E. Howard, of the Oldham Gas 
and Water Department, has now been appointed 
Public Lighting Superintendent. Mr, Howard 
received his early training in the Oldham Ga: 
Department, with which he has been associated tor 
the past 18 years, passing into the Drawing Depart 
ment, and finally taking charge of the distribution 
side of the gas and water undertakings. We under- 
stand that Mr. Howard will be attached to the 
department of the City Gas Engineer. 


May, 1989 
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The Application of Electric Light to Agriculture 
By F. E, ROWLAND, AME. 


(Paper read at the Meeting of the Illuminating Engineering Soctety, held at the House uf the Royal Society of Arts, 
18, John Street, Adelphi, London, W.C.2, at 6-45 b.m., on Friday, March 18th, 1932.) 
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INTRODUCTION. 


HE development of electricity supply in rural 
‘Lee and its consequent accessibility for use on 

farms is creating a great deal of interest in the 
various applications of electricity in this field. 

For those living in rural areas one of the principal 
advantages to be derived from a supply of electri- 
city is electric lighting. Before the advent of 
electricity the only forms of lighting available were 
of an inefficient nature compared with modern 
standards, and consisted chiefly of candles and oil 
lamps, both of which have the drawback of ineff- 
cient illumination and the necessity of labour to 
keep them in efficient operation. Both of these dis- 
advantages are eliminated when electric lighting is 
used. 

In this paper it is proposed to deal with electric 
lighting for agriculture, and for convenience the 
subject is dealt with under the two most important 
headings : 

1. Electric lighting for the general farm. 
2. Electric lighting for the poultry farm. 

A sphere in which the use of electric lighting is 
creating a great deal of interest at the moment, and 
which is closely allied to the subject dealt with in 
this paper, is the use of electric lighting for horti- 
culture, for promoting and controlling the growth 
of plants. However, this is a highly specialized 
application and is a subject of its own. A number 
of papers have appeared on this subject recently, 
and it is considered that proper consideration would 
be too lengthy and too specialized to incorporate 
It in this paper. 


ELectric LIGHTING FOR THE GENERAL FARM. 


Advantages of Electric Lighting. 


It may appear unnecessary to refer to the 
every-day advantages of electric lighting applied to 
a situation such as a farm, because they are so well 
‘nown to those accustomed to its benefits, but when 
discussing a subject of this nature it is frequently 
useful to consider the particular aspects which apply 
to the application under consideration, and which 
appeal to those connected with the industry for 
which it is required. 

Until the advent of electricity the lighting of farm 
uildings depended on the use of candles and hurri- 
cane lamps. These illuminants are of a primitive 
nature, with considerable fire risk, the production 


of fumes, and labour is required to keep them in 
service. 

A farm is to all intents and purposes a workshop 
or factory, and consequently efficient illumination 
is not only a convenience but a means of expediting 
work and of saving money. 

A properly installed system of electric lighting 
in farm buildings will enable work to be carried out 
at night with the same expedition as in the daytime. 
In the case of old buildings, which are inadequately 
illuminated by day, electric lighting will frequently 
be superior to natural lighting. The most striking 
instance of the advantage of electric lighting in a 
farm is during early-morning milking in the winter. 
Instead of groping about with a hurricane lamp in 
the early hours of the morning, a farmer can walk 
into his buildings, and at the touch of a switch flood 
them with light and proceed with his work with the 
same expedition as in daytime. 

Not only is the work carried out more rapidly 
and efficiently, but the risk of spilling is reduced 
to a minimum and the working conditions generally 
made more hygienic. 


Illumination of Farm Buildings. 


An electric-lighting installation in a farm does not 
present any unusual problems to the illuminating 
engineer, and should be dealt with in the same way 
as any other industrial installation. Care must be 
exercised to ensure that there is adequate illumina- 
tion for carrying out various operations with ample 
light on the working plane. Special attention 
should be given to avoid shadows being cast by 





Fic. 


1.—Milking Shed by night, 
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workers walking between the source of light and 
the work. As an example, one situation where 
this may occur is in a milking shed if the lighting 
points are placed low down, with a working alley- 
way between the lights and the cows. 

In a farm where milking is carried out, the 
milking shed is the principal working space, and 
its lighting therefore requires careful consideration. 
The main consideration is to provide uniform distri- 
bution of light without shadow on the working 
plane, which is, of course, a simple illuminating 
engineering proposition. 

The spacing of fittings is frequently controlled 
by beams, particularly in old buildings, and 
generally it will be found more satisfactory to 
suspend the fittings between the beams at such a 
height as to avoid the beams casting shadows, 
rather than to mount the fittings direct on the 
beams. 

In the latter case head room is frequently limited, 
with possible damage to the fittings. In other 
parts of the farm buildings such as the dairy, 
stables, barns, etc., the installation should be on 
similar lines. 


Tw | 








Fic. 2.—Stables with Electric-lighting Pendants 
between beams. 


_ Below is given jn tabular form the lighting 
intensities applicable to a typical farm installation : 


Maximum Minimum 
i Foot-candles Foot-candles 
Milking Shed :- 


Illumination at milking level 2.95 is 
oped poets es it 3.5 1.5 
Food-preparing Room 3-5 0.5 
Stables... i one 3.5 1.5 


Lighting Fittings. 

Equipment for the illumination of farm buildings 
should be standardized to the greatest possible 
extent. It is accordingly recommended that 
B.E.S.A. reflectors should be standardized through- 
out, except possibly in the case of the dairy, to 
which reference will be made later. 

In most farm buildings 60-watt Pearl lamps will 
be found adequate, and to facilitate the stocking 
of spare lamps for replacement it is advantageous 
to use, if possible, only one size of lamp, or at any 
rate reduce the number of different sizes to a 
minimum. A B.E.S.A. reflector provides a high 
degree of even illumination cver the working plane, 
is easily installed, and with a height-spacing ratio 
of 1} to 1 a satisfactory lighting scheme is easily 
worked out. 

In dairies totally enclosed dust-proof lighting 
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fittings with low-absorption glassware should be 
used, and these comply with the necessary hygienic 
conditions. 

When portables are used an all-insulated hand- 
lamp is useful, and in this connection reference may 
be made to hand-lamp transformer sets, which 
render the use of portables absolutely safe in situa- 
tions such as milking sheds, dairies, stables, etc., 


where floors may be damp, with a consequent risk 


of shock. 


Switching. 

In planning a farm lighting installation the 
greatest possible use should be made of multi-way 
switching. Farm buildings are generally of a 
rambling nature, with several approaches to many 
of the spaces, and consequently the full advantages 
of multi-way switching can be utilized. Apart from 
always enabling a farmer to illuminate spaces from 
entrances before he enters and eliminate waste of 
current by switching off when he leaves by any exit, 
a well laid-out installation enables him to make his 
rounds at night, switching on lights ahead of him 
and switching off as he passes out. 


Wiring. 

Wiring in farm buildings 
is best carried out in a 
C.T S. insulated system, 
which will withstand the 
conditions prevalent in 
and around buildings, and, 
being all-insulated, is emi- 
nently safe in use. 

Bakelite accessories, 
such as_ switches, lamp- 
holders, and plugs and 
socket, should be used, as 
they will .stand up to 
the conditions satisfactorily 
and also have the advantage 
of being all-insulated. 

The use of bakelite de- 
tachable type ceiling roses 


Fic. 3.—Dairy, showing hygienic enclosed glass enables pendants to be 
sates removed for cleaning of 
repairs or when white- 


washing or alterations are being carried out. 


Illumination of Farmyards. 


Apart from the illumination of farm buildings, 
the illumination of farmyards is a matter of import- 
ance. With electric lighting farmyards can be 
adequately illuminated so that it is possible to move 
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Fic. 5.—Farmyard Lighting, night view. 


about after dark with the same facility as during 
the day, and work can also be performed after dark 
if necessary. For farmyard lighting B.E.S.A. 
reflectors similar to those already referred to can 
be used, either suspended from brackets or 
centrally suspended. 


For temporary work in farmyards or stackyards 
a portable fitting of the cargo type with a length 
of C.T.S. cable of 20 to 30 yards will be found a 
great convenience. 


ELectRIC LIGHTING FOR THE POULTRY FARM. 


The principal use of electric light on the poultry 
farm is in the poultry houses for increasing egg- 
production and accelerating the growth to maturity 
of table birds. 


The use of electric light for these purposes is 
generally considered a novelty by those un- 
acquainted with the poultry industry, although it is 
an application which has been used for a consider- 
able time and is well-established in the industry, 
particularly for increasing the supply of eggs 
during the winter. 

The principal object in using electric light for 
this purpose 1s to extend the period of light during 
short winter days and so increase the birds’ oppor- 
tunity for taking food. Incidentally the exercise 
they obtain at the same time assists assimilation 
and digestion. 

This artificial treatment is not detrimental to the 
health of the birds, as is sometimes imagined; in 
fact, 1t provides them with conditions more like 
those to which they are accustomed by nature. The 
domestic fowl originated in the tropics, where the 
days are longer than those in the northern latitudes 








Fic. 6.—Electric Poultry-house Lighting by day. 


during the winter, and consequently the use of 
artificial light produces conditions similar to 
natural conditions. 


Lighting Equipment. 


The main considerations which require attention 
when illuminating poultry houses is to provide even 
distribution of light of sufficient intensity over the 
scratching area to enable the birds to feed; also some 
direct light on the perches, so as to awaken the 
birds when lighting is switched on in the dark and 
enable them to return to roost before the lights are 
switched off after dark. Some authorities do not 
consider dim lighting necessary when switching on 
in the dark, but others prefer it. 

It has been found by experience that the most 
suitable lighting medium is a reflector of the 
B.E.S.A. type used in conjunction with a 40-watt 
or 60-watt Pearl lamp. From the point of view of 
economic considerations the intensity of illumina- 
tion recommended is a maximum of 2 foot-candles 
beneath the fittings and a minimum of 0.5 foot- 
candles on the perches. ‘The use of detachable 
ceiling roses enables pendants to be removed for 
cleaning and during whitewashing, repairs or 
alterations. 


Systems of Lighting. 
Several systems are employed for lighting 
poultry houses, the principal being :— 
1. Morning lighting. 
2. Evening lighting. 
3. Morning and evening lighting. 
4. ‘‘ Evening lunch”’ lighting. 





Fic. 7.—Electric Poultry-house Lighting by night. 


With all systems the principal object is to increase 
the hours of light to from twelve to fourteen, so 
as to give the birds a full working day. 

Morning lighting provides artificial light for a 
few hours in the morning, and has the advantage 
that a simple and cheap form of automatic time 
switch can be used for turning the lights on some 
hours before dawn, and they can be switched off 
by hand after dawn. 

One drawback of this system is that it is neces- 
sary to put the food out overnight with a conse- 
quent encouragement to vermin. This method has 
achieved a certain amount of popularity in Eng- 
land, and is effective in promoting activity and 
increasing production, because the birds are 
hungry when the lights are turned on. 

Evening lighting provides artificial illumination 
at the end of the day and is very convenient, 
because it does not take place at such an 
awkward time, as regards labour, as is the case 
with morning lighting. However, as it comes at 
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the end of the day the birds have not the advantage 
of a rest and an opportunity to develop an appetite 
beforehand, and consequently it is not as stimu- 
lating as morning lighting. 

Morning and evening lighting is a combination 
of the foregoing, and is frequently found to be the 
most convenient and stimulating as _ regards 
increased egg-production and the general condition 
of the birds. 

The “ Evening lunch’”’ system consists of illumi- 
nation for a period during the early part of the 
night, the lights being switched on at 9 p.m. for ar 
hour or two, according to the experience or prefer- 
ence of the poultry farmer. This system has many 
advocates, and has the advantage of being 
economical in use of current, because as a rule it is 
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not in operation for so long and also shortens the 
uninterrupted period of rest between sunset and 
dawn. However, it is less convenient and requires 
more expensive regulating equipment than some of 
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Fig, 9.—The relation of hours of daylight and the price of eggs. 
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Methods of Control. 

There are various methods of controlling poultry- 
house lighting, one of the main advantages of 
electric lighting being the ease of control, which 
can be entirely automatic. This is a very important 
consideration, because it eliminates the human 
element and the possibility of irregular operation, 
which is detrimental to results. 

A means for dimming the lights may be required 
to provide a period of dim lighting lasting from ten 
to twenty minutes, when the lights are switched 
on in the dark, such as with morning lighting or 
‘‘ evening lunch,’’ and a similar period is necessary 
at the end of the operation when the lights are 
switched off in the dark, as in the case of evening 
lighting or ‘‘ evening lunch.”’ 

The advocates for dimming 
when switching on in the 
dark maintain that it avoids 
frightening the birds, which 
might occur if the lights were 
turned on suddenly, although, 
as already stated, some 
authorities do not consider 
dimming when switching on 
necessary. A dim period be- 
fore switching off enables the 
birds to return to roost and 
prevents them spending the 
night on the floor, which is 
both detrimental to _ their 
health and also exposes them 
to the risk of attack by 
vermin. It also prevents 
them taking fright, with a 
possibility of injury, which 
might occur if the lights were 
switched off suddenly. 

The methods of control 
vary from simple manual 
control by means of an ordinary switch to auto- 
matic motor-driven switches with resistances, 
which simulate sunrise and sunset by gradually 
increasing the light at the beginning of the lighting 
period and gradually lowering them at the end. 

The methods of dimming most usually adopted 
fall into four categories : —- 

1. Fixed resistances. 

2. Two-circuit system. 

3. Series-parallel wiring. 

4. Graduated dimming control. 

Automatic or manual control can be used with 
any of these systems, automatic being recom- 
mended, except in the case of very small installa- 
tions where cost is a primary consideration. 

The fixed resistance method employs a resistance 
which is switched into the circuit during the dim 
period and_ short-circuited when full light 1s 
required. The chief drawback of this system 1s 
that resistances have to be rated according to the 
load of the lamps installed, and any alteration in the 
system involving an increase or decrease in the 
number of lamps may necessitate changing the 
resistance. 

The two-circuit system employs two separate 
circuits with two leads and a common return. One 
circuit is equipped with bright lights for full illum 
nation, and the other with 15-watt Pearl lamps 1 
hakelite backplate lampholders for the dim circutt. 
The bright lights are placed in the usual position 
over the scratching area and the dim lights over the 
perches. The advantages of this system are that 
it is very positive in action and eliminates all compli 
cated control gear, as it is operated by a straight- 
forward change-over switch. Further, the installa- 
tion can be extended or curtailed without the neces- 
sity of adjustment to the dimming control. 
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Series-parallel wiring employs lighting points 
wired so that all the lights are in parallel for full 
lighting and pairs of lights are in series for dim 
lighting. This method eliminates resistances and 
complicated control apparatus, but is not so positive 
in action as the two-circuit system. 

Graduated dimming control employs variable 
dimmers, so that the lights can be raised from zero 
to ‘full on’’ in from ten to twenty minutes at the 
beginning of the lighting period and lowered during 
a similar time at the end of the operation. 

Many authorities do not consider that graduated 
dimming is necessary, but some poultry farmers 
have a preference for this method and insist on 
using it. With manual control it necessitates an 
individual standing by to raise and lower the lights 
with the possibility that the process may not always 
be regular, particularly if the operator is in a hurry. 
As regularity of operation is advisable, this is an 
important consideration. 

Automatic control necessitates the use of 
expensive apparatus, the cost of which is generally 
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—Percentage of egg-production with morning lighting and morning and evening lighting compared. & rowth of poultry. 
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Fic. 10.—Percentage of egg-production with no lighting and morning lighting compared. 
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prohibitive except in the case 
of large installations. 

Some carefully observed 
results of electric lighting for 
egg-production have been 
made at the National Institute 
of Poultry Husbandry, and 
are included below by the 
courtesy of the Director, 
Professor R. T. Parkhurst. 

A diagram is presented 
showing the time for the 
rising and setting of the sun 
in London. It will be ob- 
served that in December the 
length of day is about eight 
hours, and in June seventeen 
hours, and the object of arti- 
ficial lighting for poultry is 
to reduce the great difference. 
(See Fig. 8.) 

A supplementary chart 
shows the variation in the 
price of eggs at different 
times of the year, and it 
will be observed that the 
prices during the winter 
are considerably in excess of those ruling in the 
summer. (Fig. 9.) 

The object of artificial lighting is, of course, to 
increase the production of eggs during the period 
when prices are high. The latest published results 
of experiments indicate that morning and evening 
lighting should be given careful consideration, 
because in addition to increased production it has 
advantages in the convenience of operation and 
absolute regularity, as it is not influenced by the 
normal change between twilight and dawn. The 
use of light is so closely linked with good breeding, 
feeding and housing management that one cannot 
be separated from the other, and the joint results 
usually justify the expense and trouble incurred. 
It is most important to emphasize this point, 
because the indiscriminate use of lights without 
proper management and feeding will not neces- 
sarily produce increased yield. 

The accompanying data show the comparison 
between morning lights and no lights, from which 
the increased egg-production with artificial lightin 
between October and Marc 
is apparent, and it will be 
noticed that the production 
with lights falls off after 
March, but by this time prices 
have dropped, and _ conse- 
quently this decrease is not a 
material point. (Fig. 10.) 

Similarly a comparison be- 
tween morning lights and 
morning and evening lights 
is presented. This clearly 
demonstrates the increased 
production with morning and 
evening lights from October 
to February, which is the 
abe when prices are 
ighest. (Fig. 11.) 
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Ultra-violet Irradiation for 
Poultry. 

A paper on Electric Light- 
ing for Poultry would not be 
complete without some refer- 
ence to the use of ultra-violet 
irradiation for improving the 
health and stimulating the 
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A considerable aniount of work has been done in 
this sphere. The principal object aimed at is to 
provide the birds with artificial sunlight to act as 
a stimulant and prevent any ill-effects which may be 
caused by a deficiency in vitamins, and particularly 
to prevent leg weakness in chicks. 

Until now arc lamps or mercury-vapour lamps 
have chiefly been used. As regards convenience in 
operation, the mercury-vapour lamp is superior, but 
has the drawback of being fragile, and in the larger 
sizes is expensive. In addition, in the larger sizes 
the irradiation is sufficiently strong to be a possible 
source of harm to the operator, and therefore lamps 
of this description are not recommended for use by 
inexperienced users. 

Recently a new type of lamp has come on the 
market which offers considerable promise for this 
purpose, as it is very easy to manipulate and 
perfectly safe to handle. 
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Fic. 12.--Treatment of Chicks with ultra-violet light. 





This lamp consists of a quartz bulb containing a 
tungsten filament, an arcing gap and a small quan- 
tity of mercury. The tungsten filament is used to 
vaporize the mercury, which in turn produces a 
mercury-vapour arc between the electrodes of the 
arcing gap. The light produced by the arc is rich 
in ultra-violet rays, and infra-red rays are radiated 
from the incandescent electrodes. The lamp is 
used in a special reflector to direct the light in the 
required direction. 

One investigator who has used a lamp of this 
description claims the following results :— 

Of four cockerels from the same hatching, two 
were subjected to ultra-violet irradiation for one 
hour each day from date of hatching and fed on 
normal mixtures. The other two were not given 
ultra-violet treatment, but were fed on food con- 
taining a percentage of cod-liver oil. At the end of 
six weeks the birds receiving the ultra-violet light 
were almost twice the size of the other two, each 
weighing 20 ounces, as compared with II ounces. 


CONCLUSION. 


As indicated at the beginning of this paper, one 
of the principal advantages of a supply of sioctaicity 
in rural areas is the provision of electric lighting 
for use in farming. The applications of electric 
lighting in this 4 tos have been dealt with, but the 
paper would not be complete without brief reference 
to other uses of electricity which are possible once 
a supply is available, primarily because all these 











applications, including lighting, are so closely 
related. 

The lighting load is comparatively so small that 
without the development of other uses of electricity, 
rural electrification on an extensive scale would be 
impracticable. In addition to electric lighting, 
electric power and heating offer outstanding 
advantages, not only on the farm but also in the 
farmhouse or dwelling. 

It is no exaggeration to state that the greater use 
of electricity in the future in agriculture, using this 
word in its widest sense, will play an important 
part in placing the industry on a sounder footing 
than is at present the case. Increased efficiency in 
work and improved amenities of life should play a 
decisive part in repopulating the countryside, and 
thus help to solve a most pressing social problem. 
In this development electric lighting will play a 
prominent part, and consequently its proper appli- 
cation to agriculture deserves the serious considera- 
tion of illuminating engineers. 





DISCUSSION 


The CuarrMan (Mr. J. Eck) in asking Mr. Bor- 
lase Matthews to open the discussion, said that Mr. 
Matthews might justly be regarded as a pioneer 
of electrical farming in this country. 

Mr. R. BortasE MATTHEWS congratulated the 
author. He wished also to congratulate the Society 
upon devoting an evening to the consideration of 
such a subject. There were over 400,000 farms in 
this country, and if only ten lights were put in each 
it would mean a sale, he hoped, of 4,000,000 scien- 
tific B.E.S.A. reflectors, so that an enormous field 
was open. Six years ago only about 600 of the 
400,000 had a supply of electricity; to-day 4,000 had 
a supply. It cit B therefore be seen that the 
increase was rapidly growing. 

Good lighting on a farm meant a saving of 2 
third of the time occupied in feeding cattle. That 
was a very important fact. Electric lighting in 
milking byres would save spillage, and the milk 
saved would more than pay for the cost of lighting 
a byre. The cow byres shown on the screen that 
evening were the first in the world to be scientifically 
illuminated, and thanks were due to Mr. Rowland 
and others who had taken a great deal of trouble 
in working out the special design. There was here 
a new and special ‘“‘ working plane,’’ namely, the 
cow at udder-level height. That was a most 
important point. The wires furnishing current to 
the yard lighting fitting, which had been shown on 
the screen, were live wires supported on insulators. 
That method avoided the necessity of having an 
insulated cable half-way across the road. The 
system was largely used in Brussels. 

The paper referred to the use of electric light- 
ing on the poultry farm. Work had recently 
been done at the Harper-Adams College, and 
there were now British experiments and _ tests 
to confirm the data, whereas formerly reliance 
had to be placed mainly on the efforts of other 
countries. Authoritative statements issued by 
Harper-Adams as the result of experiments, 
very definitely and clearly set out the savings an 
economies effected. It was all very well to talk 
loosely about saving money and making more 
profit, but the practical poultry farmer wante 
definite data, and it was interesting to know that 
such data was available. 

Sevenpence a unit was a rather high price, but, 
at say threepence a unit, the cost of lighting woul 
only be twopence per bird per annum, and the 
increased value of eggs ranged from Is. 8d. to 25. 
There was, therefore, a very handsome return, 
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varticularly on a poultry farm where some 2,000 
laying birds were in use. Really such lighting for 
birds ought to be supported by the Society for the 
Prevention of Cruelty to Animals—because the 
poultry farmer who did not use electric light was 
starving his birds for sixteen hours a day in the 
winter instead of giving them ten hours’ sleep at 
night. Recently the practice of furnishing birds 
with lighting throughout the whole of the hours ot 
darkness or ‘‘ night clubs’’ had been developed. 
The old type of carbon incandescent lamp used 
formerly to be employed, chiefly for its heat-giving 
powers rather than for its light, the lamps being 
kept alight day and night during the early part of 
the brooding season. 

Many interesting problems could be solved by 
correct lighting. For instance, the winter moult 
of birds could be controlled by discontinuing the 
use of light, and birds could be thrown into a heavy 
moult in November or December, so that they 
would produce readily when eggs were required for 
spring hatching. Hens could be brought into heavy 
production in August, September and October 
(August and September being bad months for pro- 
duction), and, further, pullets could be brought on 
earlier. 

The paper dealt with the biggest industry in the 
country, in fact, the biggest in any country in the 
world. It was an industry in which there were 
tremendous opportunities. | He had noticed that 
when electricity was introduced into a new district 
on the Continent the very first places to which it was 
applied were the cow byres. ‘That application took 
place before the electricity was supplied to private 
houses. It was recognized on the Continent that 
it was not merely a luxury, but that there was a 
profit in it. 

Mr. F. C. Rapuaet also congratulated Mr. 
Rowland. The paper was an excellent one. What 
had impressed him most was the simplicity and yet 
the effectiveness of the methods described. He was 
sure that that should play an important part in 
extending the application of electricity to farms. 
It was apparent that no special equipment was 
required for ordinary lighting, and, being more or 
less of a standard character, it should be cheap to 
install and economical to run. 


_ He did not quite follow the percentages quoted 
in Figs. 10 and 11. This was not apparently a per- 
centage of maximum production, which seemed to 
be about 60 per cent. Perhaps Mr. Rowland would 
state what was the basis of the percentage, i.e., what 
corresponded to 100 per cent. ? 


On the last table there were figures per bird for 
48 weeks It would be interesting to know the 
uumber of birds from which the average was taken. 
He would also like to know on what scale the 
experiments were made. 


He wished that Mr. Borlase Matthews had told 
the meeting a little more about ‘night clubs ”’ for 
birds. He took it that what was referred to was 
something different from the ‘‘ evening lunch” 
Which Mr. Rowland had described. Was it bene- 
ficial to have light all night habitually, or was this 
only for ‘ould sana? 

Mr. R. BortasE Matruews remarked that the 
teference to the “ night club ”’ was in connection 
with an entirely new set of experiments just com- 
mencing. Heretofore the data had all been based on 
results in sub-tropical regions where the birds were 
brought up. It was now found that with the appli- 
cation of electricity there was a better distribution 
ol eggs (not more per annum) when eggs were 
scarcest, but the matter had not got to a commercial 
Stage yet. The night club for chicks was a com- 
mercial proposition in this country. The birds 
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actually got light during day and night, and it was 
found that with light up to a certain intensity, when 
they had sufficient food the birds would sleep for 
the minimum time that they themselves required 
instead of the farmer dictating the number of hours 
of sleep. He merely mentioned the night club to 
show that finality had not been reached and that 
further experimental work must be carried out. 

Mr. MarkHAM was much interested to hear that 
what had been described could be safely carried out 
during the whole of the twenty-four hours. The 
point was quite new to him. The intensities for 
cow sheds struck him as rather low. The figure 
3 foot-candles was on the low side, especially when 
current was used for all lighting purposes. The 
consumption for lighting was small compared with 
the total amount of current used. 

The CuarrmMan (Mr. J. Eck) expressed his 
interest in the paper, which was rich in information. 
In the section dealing with poultry farming no 
mention had been made of ducks. He would like 
to know whether the same effects had been achieved 
by the application of light to a duck farm as in the 
case of a chicken farm. Roughly speaking, there 
were two classes of ducks—one the ‘‘ khaki ’’ duck, 
which was a prolific layer requiring no encourage- 
ment and laying, under satisfactory conditions, 
about 300 eggs perannum. The other class was the 
Aylesbury duck, which they all knew because of its 
food value. He believed that the Aylesbury duck 
laid a far less number of eggs. It would be 
interesting to know whether, by the application of 
electric light, the Aylesbury duck could be brought 
into line with the khaki duck with regard to laying. 

They were particularly happy in having definite 
figures given to them with regard to what could be 
produced by the aid of artificial light, and Mr. 
Borlase Matthews had largely confirmed the 
figures and shown what great things could be 
achieved on the financial side of electro-farming. 
He had looked at the percentage curves with 
wonder and interest, and he agreed with what Mr. 
Raphael had said about them. It would, he thought, 
be valuable if the two charts were assimilated into 
one so that all the conditions could be seen in 
one view and compared with normal conditions. 








Enclosed Diffusing Fitting with 
polar curve. (Mr. J. Eck.) 














As to the fittings that had been shown, it was very 
satisfactory to realize that the B.E.S.A. reflector 
could be so widely applied. He noticed, however, 
that some of the fittings illustrated by the author 
seemed to have the defect of providing room on 
the upper part where dust could collect—and 
probably remain, as it would only slightly affect the 
emission of light. He had therefore brought with 
him a lantern slide illustrating a fitting which 
appeared more suitable for the purpose. ‘This was 
constructed with a white porcelain base and a glass 
shade at such an angle that any dust deposited would 
fall off, provided the surface was dry. The shade 
consisted of two varieties of glass, the more 
opalescent one at the sides and the less opalescent 
variety below, producing the effect with a gasfilled 
lamp as shown in the polar curve presented. This 
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glass shade was pressed up against the porcelain 
base by means of screws attached to a metal collar 
surrounding the globe and holding it against a 
rubber pen By thus rendering it suitable for com- 
plete washing. The fitting, moreover, was arranged 
to ioommiatate either conduit or cab-tyre sheathed 
conductors. 

The reduced voltage with the portable lamp was 
a consideration. ould Mr. Rowland state the 
voltage used with hand lamps? There was some 
uncertainty as to what was a really safe pressure in 
circumstances where one might conceivably get into 
contact with a live circuit, as in the case of a farm- 
eon Another point was that many portable 


amps had no reflector, and were furnished with no 
means of screening the eyes from direct light. If 
such lamps were partially screened on one side or 
surrounded by metal, or even glass, it might be a 
great improvement. 





There was yet another useful application of 
electric light in poultry farming which seemed to 
have been overlooked in the paper, namely, the 
testing of eggs in a rapid and certain manner by the 
intense projection of light, both through and on 
the egg, which was held inside the orifice of an 
opaque container. In the device illustrated the 
light from a 25-watt lamp was projected by a 
specially shaped reflector, hemispherical at the back 
and ellipsoidal in the region adjacent to the orifice, 
where an intense illumination is concentrated. The 
completely opaque surrounding fitting was held in 
contact with the egg by means of aclamp. Obser- 
vation could be oartied out at any time, by day and 
by night, and the device had proved extremely 
helpful. 

Mr. F. E. Row.anp, in reply, thanked the meet- 
ing for the interest shown in his paper, and also 
for the gratifying remarks made upon it. 

Dealing with Mr. Borlase Matthews’ remarks, he 
stated that as to a large extent they amplified his 
own, they hardly called for a reply. He agreed that 
7d. per unit was rather a high = for poultry 
lighting, but stated that this was the cost of current 
for the experiments he described, the current in this 
case being generated by a private plant. When 
current was available from the mains it was 
generally obtainable at considerably lower rates. 
The Preston Corporation, which is in the centre of 
the largest poultry industry in the country, actually 
supplies current at 3d. per unit for poultry-house 
lighting, and other undertakings who have de- 
veloped this load also offer attractive rates. 

Mr. Raphael’s remarks on the simplicity and 
effectiveness of the methods described were indeed 
a compliment. The author believed that Mr. 
Raphael was specially concerned with trying to keep 
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the industry up to scratch, and consequently his 
approval was appreciated. 

Mr. Rowland agreed that some of the percentages 
and figures were a little hard to follow, and gave the 
following explanation : — 

The yearly percentage production is calculated 
on the hen-day basis. Therefore, if a 30-day month 
and 20 hens are considered, 600 hen-days are ob- 
tained. This, divided into 300 eggs laid during the 
month, gives 50 per cent. production. If hens are 
sick or die, or have to be removed from the pen for 
broodiness, the loss in time is subtracted in hen- 
days; by this means a better comparison of the value 
of lighting is obtained than would be the case if 
mortality, sickness and broodiness were not con- 
sidered. The experiments referred to were actually 
carried out in six pens, one being a control with no 
lights and the others being equipped with various 
types of light. The author did not consider it neces- 
sary to give all the results in his paper, and con- 
sequently confined his remarks to the results which 
were of most practical interest. Each pen contained 
120 single-comb white leghorn pullets. 

One of the tables Mr. Raphael referred to was 
included in the paper after it was printed, and is now 
reproduced below : — 


SUMMARY OF AVERAGES PER BIRD FOR 48 WEEKS, 
1930-31 





No lights Evening lights 





| 
| Morning and 
| 
| 


Income £0 17 2} | os <2 
Food ee ce 5X o 6 2 | o 6 8} 
Lighting .. se . i — | oo 7 
Margin over food cost and lighting or of | 0 14 8} 
Egg yield .. = ae Be 154°8 183°4 
Percentage yearly production 46-07 | 54°58 
Average egg weight, drams iS 31°4 | 31°2 
Percentage first grade eggs im 50°7 | 46:8 
Total food consumption .. ... 70 lbs. 12 oz. | 77 Ibs. 4 oz 
Average daily food consumption ..| 3°37 0z. | 3°68 oz. 
Average body weight, start 3 lbs. 3-9 0z.| 3 lbs. 4-2 02 
Average body weight, end 3 lbs. 9-3 0z. | 3 lbs. 13-502 
Gain .. ‘< a - 5°4 02 | 9*3 02. 
Mortality per pen .. i ai 9 | 9 





Mr. Markham had commented on the figure of 
3 foot-candles being on the low side for a situation 
such as a cowshed. The author stated that this 
on was obtained by taking readings in a shed 
which was adequately lighted for practical purposes. 
but added that there would be no objection to 
increasing this lighting, in fact it would probably 
prove advantageous. In the installation referred to 
a satisfactory compromise had been made between 
efficiency and economy. 

Dealing with the Chairman’s remarks, the author 
stated that he had not dealt with ducks because up 
to the present intensive egg-production had not 
been developed on a commercial scale. The posst- 
bility of increasing egg-production from ducks was 
worth investigation, and it was hoped that experi- 
ments would be conducted shortly. Such ex- 
periments would of course be most promising with 
Aylesbury ducks. A small light is sometimes used 
all night with ducks to prevent them being disturbed. 
which sometimes occiirs when the moon is full, and 
also by passing motor-cars. 

Mr. Rowland stated that the hand lamp trans- 
former equipment was designed for a secondary 
— at 25 volts. In addition, it could be used 
with all-insulated hand lamps with bakelite handles 
and rubber-sheathed guards, which makes the posst- 
bility of shock very remote. He did not think a 
reflector was necessary, partly because it would be 
troublesome to make one of an all-insulated pattern 
which would be unbreakable, also because peat! 
lamps were used, which prevented glare. 
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Dealing with the Chairman’s remarks on totally 
enclosed glass ceiling fittings and egg-testing lamps, 
Mr. Rowland explained that in his paper he only 
intended to discuss the type of fittings he recom- 
mended and not enter into a discussion on the 
relative merits of particular designs. The totally 
enclosed glass fitting he had referred to was of 
British manufacture, and in practice was not found 
to harbour dust and produced a polar curve of a 
very similar type to that shown by the Chairman. 

In conclusion, Mr. Rowland referred to an egg- 
testing lamp not included in the printed version of 
his paper, and showed a slide which is reproduced 
here. He explained that this lamp, which was of 
British manufacture, incorporated a_ parabolic 
reflector to concentrate the light on the testing 
aperture and had the advantage that it would accom- 
modate a 40-watt or 60-watt pearl lamp. It was also 
adjustable in any direction, and special provision was 
made for clipping it to os cases when used in 
egg-testing stations. This lamp is included in the 
Ministry of Agriculture lists of approved egg- 
testing appliances. 
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The Egg-testing Lamp in Operatior (Mr. Rowland). 









The Experimental Use of Artificial Light in connection with 
the Growing of Cucumbers in Denmark* 


By E. STROUD 


R. ROWLAND has not dealt with the use of 
M artificial light for horticultural purposes, so 

that it may be of interest if I give an experi- 
ence in connection with the introduction of artificial 
lighting in greenhouses in Denmark, with the inten- 
tion of accelerating the growth of cucumbers. 

Mr. Paludan, Lecturer at the Agricultural High 
School in Copenhagen, was the prime mover in the 
work, and Mr. Ewertz, of Copenhagen, supervised 
the experiments as consulting engineer with Mr. F. 
Benzon, to whom I am indebted for this information 
and photographs. 


/ 750 pot? 
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Fic. 1.—Showing distribution 


_ On the ground of economy the introduction of 
intensities comparable to those of daylight was out 
of the question, but is in fact unnecessary as the 
assimilation of carbonic acid commences at much 
lower intensities. This assimilation of carbonic 
acid is the most important of the life functions of 
the plant, and results in the conversion of this into 
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* Presented at the meeting of the Illuminating Engineering 
Society, held on March 18th, 1932. 








of illumination over plant areas. 


the carbon compounds of which the plant consists. 
With increasing intensities of light the assimilation 
increases quickly to a certain value, which is not 
exceeded even if the illumination is further 
increased. 

The experiments were conducted in a greenhouse 
25 metres long (80 ft.), with a central bench 1.8 
metres (6 ft.) wide. A central bench only was used 
in order to obtain an even illumination, a condition 
of the greatest importance. It was decided that the 
distance between the light and the plants should not 
be less than 1 metre (3 ft. 3 ins.) as otherwise the 
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heat from the lamps might have an injurious effect 
on the plants. 


Five test fields were arranged and were as 
follows : — 


No. I was 2.19 x 1.8 metres (7 ft. x 6 ft.) in size, 


illuminated by a 500-watt lamp in an intensive pris- 
matic glass reflector. 


No. 2 was similar and adjacent to No. 1. 
No. 3 was a test field without artificial light. 
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Fic. 2.—A 





photcgraph taken on January 17th. Note the con- 


centration of iight on plants. 


No. 4 was 2.0 x 1.8 metres (6ft. 6 ins. x 6 ft.) 
in size illuminated by a 750-watt lamp in a similar 
reflector to Nos. 1 and 2, and 

No. 5 was similar to No. 4. 

We have, therefore, five test fields in a line 
occupying a space about 35 ft. long by 6 ft. wide; 
two at one end using 500-watt lamps in intensive 
prismatic reflectors, two at the other end using 
750-watt lamps in similar prismatic reflectors, 
and a centre space without artificial light. 
The reflectors were covered so that all the 
light was emitted in a zone of 55°. The height of 
the units above the new plants was 1.325 metres 
(4 ft. 4ins.), and the position of the lamp in the 
reflector was such that very little light was emitted 
outside the test fields. 


As the object of the experiments was to determine 
the most economical intensity of illumination, care- 
ful measurements were taken on a plane 60mm. 
above the bench whilst one unit was lit. The dis- 
tribution curves illustrated in Fig. 1 were thus 
obtained. The illumination is, of course, higher 
between the two lamps than at the sides, but the cal- 
culations indicate that 66.5 per cent. of the total light 
was directed on to the test fields. (In one respect 
the above calculations do not give an exact idea of 
the conditions of illumination throughout the 
season. It must be remembered that the plants 
grow very quickly and that ultimately the leaves will 
shade one another. Furthermore, the plants nearest 
the lamps tend to grow most quickly.) 

A brief summary of the method adopted in Den- 
mark in cultivating the cucumber may be of interest. 





Fic. 4.—A photograph taken on February 9th. The plants in the 
foreground which have not been exposed to light are much smaller 
than those in the background, 
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Fic. 3.—A phctograph also taken on Janvary 17th, showing tendency 
of leaves to turn towards the light. 


The seeds are sown in flat boxes 60-70 mm. high. 
A few days afterwards the plants start sprouting 
and they grow quickly. When the growth of the 
plant-leaves start, they are planted in pots, a plant 
in each pot and placed on the bench as close as 
possible. When the plants have got two to three 
leaves beside the seed lobes they are planted in still 
bigger pots. When the height of the plants reach 
about 300mm. (12ins.) they are taken out of the 
pots and planted in another greenhouse. Here they 
grow on espaliers and each plant will give 50-80 
fruits during the spring and the summer. 


The plants used in these experiments were sown 
on December 29th. Illumination was commenced 
on January 4th and was applied from 7 p.m. to 
7 a.m. in the morning. The plants were placed in 
pots on January 5th and transferred to larger pots 
on January 25th. 


As the plants grew rather quickly, the reflectors 
were lifted to the height of 1.65 metres (5 ft. 4 ins.). 

Fig. 2 shows a photograph taken on the night of 
January 17th—note how completely the light was 
concentrated on the test field. 

Fig. 3 shows a photograph taken on January 17th. 
The two 500-watt test fields are seen in the fore- 
ground and 750-watts area in the background. Note 
how the leaves are turned towards the light. This 
is evident from the visible “‘ dark belts’’ between 
the 500-watt fields, the leaves of plants in this section 
being turned towards the lamp further away from 
the photographer. 


The photograph shown in Fig. 4 was taken on 
February 9th. In the foreground are seen some 


Fic. 5—A photograph taken on January 17th. The influence of 

light is already evident. The plants on the right and in the centre 

were tuken from the area lighted by 750-watt lamps and 500-watt 

lamps respectively; the plant on the left from an area receiving 
no artificial light. 
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The difference in 
growth is now even more marked. 


Fic. 6.—A photograph taken on February 9th. 


plants which have not received any light. Although 
the presence of the sticks masks the effect to some 
extent it can be seen that these plants are dwarfs 
compared with those which have been exposed to 
the light. 


It was impossible to get a photograph of the test 
fields taken from the side, though the view from this 
aspect was very interesting, in that the height of the 
plants followed a curve, which had substantially the 
same shape as the distribution curve from the 
reflectors ! 


From the photographs Figs. 5 and 6, which were 
taken on January 17th and February 9th respec- 
tively, one can get a clear impression of the influence 
of the light on the plants. The small plants were 
taken from the field without artificial light, the plant 
in the middle from the 500-watt field, and the big 
plant irom the 750-watt field. 


The results are shown graphically in Fig. 7. 


The type of cucumber grown was known as 
“ Butcher’s Disease- Resisting.” Owing to the 
influence of the light, the plants showed no disease 
whatever, which was considered a good result. It 
was soon evident not only that the light did not have 
any predjudicial effect on the plants, but that those 
illuminated had greener leaves and a greater leaf 
area. This, in conjunction with the longer (artificial) 
day, creates greater assimilation, and thus contri- 
butes to a more robust development of the root. 
The illumination therefore furnished what was 
desired, namely a plant in quick and continuous 
development, which does not stagnate, and is more 
capable of resistance against diseases. A natural 
consequence is that it becomes no longer necessary 
to plant more seeds than precisely those required to 
lurnish the quota of plants, which means a saving 
In seeds, space and attention. 


The record of results shown in the accompanying 
table is of interest. 
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Fic. 7—A graphical. comparison of the growth of artificially 
illuminated and untreated plants. 





The effect of illumination by artificial light during 
March is very striking indeed. The harvesting of 
fruits began on March 18th and during the ensuing 
portion of the month the results were remarkably 
good. It may be noted that the plants which had 
heen exposed to artificial light maintained through- 
out the lead they had originally gained. Even 
during April, when illumination by artificial means 
is relatively less valuable, the best results were 
obtained from the artificially illuminated plants. The 
chief feature, however, is the fact of plants being 
brought into bearing earlier by the use of artificial 
light. It is remarkable that under these circum- 
stances the yield in April did not suffer—whereas — 
ordinarily it is often found that an early period of 
fertility is followed by a period of poor results 
later. 





| 
No. of Cucumbers | No. of Cucumbers 
in March | in April 
| Per Per 
Total | Plant | Total | Plant 








| 





Daylight only .. ne 17 | 0-07 | 3,875 16-1 

Daylight and 500 watt in OSSme | o-1 4,698 : 
C. 10 hours me oi) SEGESS fie 4°53 4,555 19°3 

Daylight and 750 watt in | 1,069 || .. 4,560 . 
C. 10 hours ate oa] BtOe of 4 654 4,684 19°3 











One other conclusion to be drawn from these 
results is that the illumination yielded by the 500-watt 
lamps was apparently sufficient. No very material 
advantage was shown in the behaviour of plants in 
the area lighted by 750-watt lamps. It may be men- 
tioned, as a matter of interest, that the Danish Elec- 
tricity Works reduced the price of current to 0.07 Kr. 
(approximately 1d.) per unit for the purpose of these 
experiments. 
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Commercial and Industrial Lighting 
By D. SPENCER-JOHNS 





(Paper read at the Special Meeting of the lliuminating Engineering Society, held in the Assembly Room, at the Chamber 
of Commerce, New Strezt, Birmingham, at 5 p.m., on Monday, March 14th, 1932.) 


HAVE been invited to address you this evening 

on the application of good lighting to com- 

mercial and industrial interiors. My instructions 
are to generalize and avoid comparison and 
possible controversy, confining my remarks to good 
versus bad lighting; if, therefore, the address I am 
about to give is found by some members of this 
audience to cover no new ground, I must ask 
indulgence. 

We live the greater part of our lives in a world of 
natural light of high intensity, and any alleviation 
of the darkness of night is apt to be accepted as a 
progressive step. As a community we are not yet 
sufhciently light-conscious to discriminate between 
good and bad lighting unless the effect of gloom is 
definitely apparent. Nevertheless, light has become 
a definite tactor in our business as well as in our 
private lives. 

We have no records of the time when artificial 
light was first available for the use of man. There 
is, of course, the legend of ‘* Prometheus ”’ 
in the Greek mythology. It is reasonable to assume 
that a brand taken from a fire was the first form of 
luminant employed solely as such. The hours of 
working and hunting were, however, still limited to 
those when the sun-god drove his chariot through 
the heavens. 

Next in order would probably be hollow stones 
filled with animal fat, wicks of vegetable fibre 
immersed in vegetable oils, and finally the shaped 
vessels of pottery and of metal, which ultimately 
evolved into the paraffin lamp with its glass chimney 
and wick regulator. 

The candle, or rather the tallow dip or taper, is 
of a later date, although it was certainly employed 
long before the Christian era. Candles had the 
evident advantage that they could be stored for 
future use and so easily carried from one point to 
another. The earlier candles, however, required 
constant snuffing of the wicks. This difficulty was 
not surmounted until comparatively modern times, 
when the advantages of sperm whale oil were dis- 
covered. The modest candle still has its place in 
our lives to-day. 

The use of coal gas marked a definite advance in 
artificial lighting when it was discovered towards the 
close of the 18th century. We may congratulate 
ourselves upon the fact that it was introduced by 
an Englishman, William Murdock. Even in its 
inaugural stages, when fish-tail burners were em- 
ployed, gas was a decided advance on oil and 
tallow. When, in 1885, Welsbach produced the 
first incandescent mantle, artificial lighting had 
already progressed from infancy to adolescence. 

In 1831 Michael Faraday gave us electricity, and, 
toward the end of the last century, in 1879, Sir 
——— Swan, an Englishman, and Thomas Alva 
<dison, an American, evolved the first commercially 
practical electric lamp of carbonized fibre burned in 
a vacuum. (This new invention, indeed, actually 
preceded the introduction of the incandescent gas 
mantle, although illumination by means of electri- 
city was not practised to any appreciable extent 
until long after.) This innovation again consti- 
tuted a definite advance, since the source of light 
was contained in a sealed vessel and depended upon 
no outside supply of oxygen. 





The original carbon lamps were of low efficiency 
and gave place to vacuum lamps with tantalum and 
tungsten drawn-wire filaments, which in their turn 
were replaced by the gasniled lamp in general use 
to-day. 

The introduction of incandescent light-sources has 
made the past 50 years years of progress, but apart 
from the gain in intensity of light there is also the 
question of colour to be considered. The light from 
the earlier forms of luminants held a preponderance 
of the red and yellow rays in the spectrum, but the 
incandescent light-sources emit a higher percentage 
of the green and blue rays. Green and blue, with 
such neutral tints as grey, are the colours of nature, 
and are considered to be more restful to the optic 
nerves than the reds and, to a less degree, the 
yellows. Furthermore, the closer resemblance of 
the spectrum of modern artificial illuminants to that 
of daylight facilitates the perception of coloured 
objects in their true perspective. 


THE Errect oF LIGHT ON VISION. 


Intensity of illumination has a pronounced effect 
upon acuteness of vision; there is a time factor in 
seeing just as there is a time factor in the exposure 
of a photographic plate or film; indeed, the eye is 
in every way comparable to a camera, except that 
it is a more delicate and more highly adjustable 
piece of mechanism. 


The saving of time is the essence of business 
economy, and we effect such economies by substi- 
tuting all kinds of mechanism for the hands. 
Now, if the lighting is improperly distributed and of 
inadequate intensity, the eye is forced to take a 
time “* exposure ”’ instead of a ‘‘ snapshot,’’ and the 
result is delay and eye strain. Certainly the eye 
focuses its view in less time than the camera, 
because of its more ready response to light, but the 
result is the same in ratio. The eye has, through 
centuries of usage, become familiar with inten- 
sities in the order of, say, 20 to 100 foot- 
candles (which corresponds to the waning of 
light before sunset) and to some thousands of 
foot-candles, the intensity obtaining from an un- 
restricted sky at midday on a bright summer day. 
Although it is not an economic possibility to repro- 
duce full daylight intensities at night, an attempt 
should at least be made to furnish adequate illumina- 
tion according to the minima accepted by illumi- 
nating engineers. Nearly 50 per cent. of the 
workers of to-day suffer consciously or uncon- 
sciously from astigmatism, and tests have shown 
that such people benefit even more in ratio to 
increases in intensity than they whose eyes are 
perfect. 

The following figures summarize the results of 
a test made of the ability of a person to read 100 
words in Old English type, printed in black (a) on 
a white background and (6) on a medium grey back- 
ground, by varying degrees of illumination : — 


Illumination White Grey 
Foot-candles Seconds Seconds 
2 17 32 
4 15 26 
8 144 214 
16 13 18} 


Thus we see that even in so automatic a process 
as reading (automatic because few people do more 
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than scan a word) an increase in intensity effects a 
saving in time. It will also be noticed that the 
reater contrast-factor of black and white compared 
with that of black and grey also assists visual acuity. 

A further instructive test carried out in the in- 
spection shop of a large mill in which ball and 
roller bearings are made may be quoted. When the 
intensity was raised from 5 foot-candles to 20 foot- 
candles (representing an increase of only Is. 2d. per 
hour in the cost of energy consumed) the increase 
in output was 12.5 per cent. Now the inspectors 
received in wages £2 15s. hourly. Hence the in- 
creased output is equivalent to a gain of 6s. 13d. per 
hour to the company, an economy which should pay 
for the apparatus involved in a very short space of 
time. Furthermore, the higher intensity would 
make it easier to perceive minute flaws and fewer 
faulty bearings would therefore pass the examiner. 

Glare is one of the most serious problems with 
which we have to contend. There are many installa- 
tions still in operation where high-powered light- 
sources are used in conjunction with conical iron 
shades, such as were originally intended for use 
with light-sources of minor light output, or are 
shaded merely with a piece of brown paper or left 
entirely unshaded. Glare may also be caused by 
specular reflection from the polished parts of the 
plant or from materials such as sheet metal. Nature 
has provided us with eyebrows to shield the eyes 
from the brilliant sources of light arranged above, 
but there is no such protection in the case of glare 
from below. The use of diffusing surfaces surround- 
ing the lamp and reducing the brightness of the 
source of light is helpful in diminishing glare of 
this kind. 


The incandescent mantle and the incandescent 
electric lamp are the chief light-sources of to-day, 
but they do not, by themselves, constitute a lighting 
system. Light and illumination are no longer 
synonymous; the former is the cause and the latter 
the effect. Lighting practice, however, cannot be 
reduced to a set of stereotvped rules, supplemented 
by charts and diagrams. It is because illumination 
design involves imagination and a wide and varied 
fund of knowledge that we find it so interesting and 
appealing. The two phases of illumination which 
we have under review this evening, commercial and 
industrial lighting, are probably the two most 
prosaic in the whole schedule. I do not mean to 
imply that they are the least important; on the con- 
trary, the manufacture and marketing of the wares 
we produce is of paramount importance to us all; 
1 mean only to convey that there is more interest 
in the planning of a lighting scheme for a theatre 
or cinema, a church or a cathedral or in the flood- 
lighting of an imposing building in such a manner 
that the lighting system enhances and accentuates 
the architecture. 

Systems of lighting may be divided into three 
classes—direct, semi-indirect and indirect. Indirect 
lighting is such that the whole of the light flux is 
directed upward from an opaque surface to the 
ceiling, and thence diffuselv reflected downwards 
and is doubtless best from the esthetic viewpoint. 
But the ceiling and walls should obviously be of a 
very licht colour if efficiency is important, while 
Protection against dust is essential. Although not 
shadowless, this svstem of lighting results in 
shadows so vague that they are hardly perceptible 
while the whole of the light-source is totally 
screened from view. Glare and specular reflection 
are thus eliminated. |The conditions resemble 
those obtaining when a cloud is interposed hetween 
the sun and the earth. Direct lighting. on the other 
land, approximates to the effect when the sun shines 
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direct on to the earth, causing dense shadows and 


blindin 
upward. 

Semi-indirect lighting follows the direct system, 
but it permits a modicum of light flux to escape 
directly downward through a translucent medium, 
while directing a maximum toward the ceiling. 

Direct lighting is probably the system most 
generally applied to-day, and is the most “‘ éfficient ”’ 
system in terms of foot-candles per unit of energy. 
There is, however, more risk of troublesome 
shadows, glare and specular reflection, so that the 
use of this form of illumination demands special 
care. 


Whichever of the three systems is employed, it is 
important that the illuminating engineer should 
collaborate with the architect (except, possibly, in 
the more straightforward jobs). Modern lighting 
can serve the architect in two ways; it can furnish 
the proper and necessary lighting effects for prac- 
tical needs, but it can also reveal to the best effect 
the architect’s work if planned in relation to the 
architecture or as a component part of the whole 
structure. In the planning of new buildings the 
architect of to-day is groping for new modes of 
expression, and it is essential that the illuminating 
engineer should collaborate with him from the 
outset in order that adequate provision can be made 
for special effects. 


us if we venture to look immediately 


SHop WINDows. 


Every storekeeper acknowledges the value of a 
well-lighted display window as his best and most 
economic form of advertisement. In ratio to the 
cost of the premises, the expense involved is negli- 
gible. Artificial light enables him to make his 
window work overtime in displaying its contents. 


Good lighting enhances the status of the store. 
Tests have shown that people are readily attracted 
and will linger longer before well-illuminated 
windows, while they will pass those of less enterpris- 
ing neighbours without a glance. They even prefer 
to walk on that side of the road which is the better 
illuminated. Colour, applied with discrimination, 
also has the power to arrest attention, particularly 
if the colours employed are varied at intervals of 
time. 

The bright sources of to-day must be screened 
from view if the installation is to function with the 
maximum of efficiency. Dazzle impairs the 
“* seeing-power ”’ of the eye and tends to discount 
the actual intensity on the display. Asymmetric 
shop-window 'reflectors (adapted to the shape of 
the window) may be concealed behind a pelmet or 
valance at the top of the window, or arranged over 
a soffit or false ceiling so that the light-source is 
concealed from the view of the observer. When 
the window is exceptionally deep and reaches far 
back into the store, light may be furnished by some 
form of reflector unit flush with the ceiling. 

Some of the larger emporia have realized the 
value of window space as an advertising medium, 
and have consequently provided arcades in which 
two-sided, three-sided and four-sided windows are 
arranged. In such cases there is a considerable 
risk of glare from points other than those normal 
to the angle of view, and it is therefore desirable to 
equip reflectors with shields in which glare louvres 
are provided, or, in the case of three-sided and four- 
sided windows, with a double pelmet; the first 
pelmet arranged between the reflectors and the 
window and the second pelmet suspended imme- 
diately behind the reflectors to a depth such that the 
distribution of light flux is not disturbed while the 
filament is adequately masked from the opposite 
side of the window. Spotlights may be used to 
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‘“‘ pick out ’’ some central feature as the principal 
centre of attraction. Wide-angle floodlights may 
be installed as augmentary points for providing 
after-hour lighting to a lower intensity. 


Large plate-glass windows in wide thoroughfares 
are apt to act as mirrors and reflect the outline of 
the buildings opposite. It is possible to lessen this 
inconvenience by adopting a light material for the 
backs of the windows and by illuminating the 
interior to a very high intensity. The facade of the 
modern shop frequently lends itself to some form 
of artistic exterior lighting, enhancing its appear- 
ance and increasing its arrestiveness. Luminous 
signs also have very considerable advantages, more 
particularly those which project at right angles to 
the building, since they are more easily perceptible 
to persons approaching. 


The intensity of illumination provided for a 
window display is naturally determined by the 
position of the premises and the brightness or dim- 
ness of the surroundings and by the nature of its 
contents. 


Interior showcases, wall cases and glass sales 
counters are miniature shop windows, and the 
importance of correct lighting equals that of the 
outside display windows. These cases are silent 
salesmen, and they should attract the attention of 
the shopper when inside the store ; consequently they 
should stand out brightly against the surroundings 
and be more brightly illuminated than the general 
area. 


Suor INTERIORS. 


As in the case of the windows, the lighting of the 
shop interior has a marked effect on the sales. The 
appearance should be inviting and _ illumination 
ample to enable the customer to inspect merchandise 
with ease. Obviously, the character of the business 
will have an influence upon the lighting system, and 
decorative appearance (which is quite compatible 
with good engineering practice) may be an 
important consideration. The lighting system 
should, in general, be unobtrusive, and should form 
a part of the “‘ atmosphere ”’ of the store. ‘‘ Archi- 
tectural ’’ lighting has, however, recently been more 
widely adopted in thiscountry, and some really attrac- 
tive effects have been obtained in interiors which are 
suited to such systems. Cornices, architraves and 
wall panels of luminous glass, imitation windows 
and laylights in the ceiling may be employed indi- 
vidually or compositively to create an arresting 
effect. Such systems can be made quite efficient in 
operation by the use of scientifically designed 
reflectors arranged behind the glass, although it is 
sometimes difficult to obtain even distribution of 
the light. 


INDUSTRIAL LIGHTING. 


Well-designed light systems are an asset to 
industry, tending, as they do, to reduce production 
costs. The factory cost controls the selling price 
of the finished product. It is therefore the aim of 
every works manager to cut down the cost of manu- 
facture to a minimwn. Good lighting plays an 
important part in factory economy. It is impossible 
to furnish an exact estimate of the percentage of 
manufactured goods produced under artificial 
light, but perhaps a normally busy factory or mill 
would operate for about 400 hours per annum (at a 
conservative estimate) under artificial light as com- 
pared with, say, 2,200 under daylight. Now, 
diminutions of output varying from Io per cent. to 
25 per cent. have been recorded under artificial 
light, according to the inadequacy of illumination 
provided. A midway figure of 17} per cent. repre- 
sents a fall of 2.7 per cent. on the year’s production, 
i.e., the plant operates for eight whole days a year 
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with absolutely no result. Spoilage, faulty pro- 
duction and accidents are all liable to result from 
inadequate lighting. Competent authorities have 
declared that good illumination would prevent 25 
per cent. of avoidable accidents. 


We British are, as a race, notably conservative, 
but the time must come when our industrialists wil] 
realize that a capital sunk in correct lighting 
systems is a remunerative investment. It will 
frequently be found that the annual cost of lighting 
a works or mill is reduced by the use of more 
scientifically designed equipment. 


Industrial lighting systems may be divided into 
three classifications—general lighting, localized 
general lighting, and general lighting supplemented 
by local points. Localized lighting by itself is 
unsatisfactory, since it results in bright zones in the 
midst of gloom and imparts a feeling of depression 
to the workers. 


A general lighting system may be described as 
one which has for its objective the equitable distri- 
bution of light flux over the entire area of the shop 
so that work can be carried on at any point with 
equal facility while the layout of plant can be altered 
without the necessity for revising the lighting 
system. One advantage is that a comparatively 
small number of large lighting units can be 
employed, reducing insta!lation and maintenance 
costs. Such a system may, however, prove unsuit- 
able for work of a very fine character, although it is 
eminently suited to large, high interiors where 
manufacturing processes are condensed into reason- 
ably small areas and the total area of the shop 
utilized (e.g., to packing, assembly work, machine 
sewing, canning and bottling, general machine 
work, painting by spraying or by brush, and to 
similar processes). It has the advantage of pro- 
viding a good intensity of illumination on vertical 
as well as upon horizontal surfaces. 

Localized general lighting is similar in principle, 
but is so arranged in relation to the plant that a 
maximum intensity is supplied where it is most 
needed, while alley-ways and areas employed for 
storing raw and finishing materials are less 
intensely illuminated. Localized general lighting 
is applicable to such purposes as bookbinding, 
benchwork of all kinds, some machine shops, 
printing, woodworking, textile manufacture and 
similar operations. 

Where work of a detailed character such as engrav- 
ing, sewing, fine lathe work or precise drilling 1s 
carried out it is advisable to furnish local lighting 
points, adequately shielded from view and directed 
toward the work at an angle such that there 1s no 
risk of specular reflection into the eyes of operatives. 
These points are intended merely to provide illumr- 
nation of high intensity at the points Ol 
maximum importance. ‘They are supplemented 
by general lighting, which serves to avoid acute 
contrast in intensity and also to illuminate the less 
important locations. The installation of local 
points tends to increase the initial cost of the installa- 
tion, and there is some risk of premature breakage 
of the light-source owing to the ease with which tt 
can be knocked, but they are frequently indispens- 
able. 

In selecting the lighting unit, due consideration 
should be given to the mounting height and the 
spacing centres, which are determined largely by the 
construction of the buildings; spacing rules, 
accordance with the distribution characteristics (dis- 
persive, intensive and focussing) of lighting units 
can, however, usually be followed to a great extent. 

The application of indirect lighting in wie 
premises is limited, but it can be employed wit 
advantage in drawing offices where dense shadows 
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are the source of considerable annoyance to the 
draughtsman, and also in hand-fed sewing-machine 
rooms, and such industries as needle 1ianufacturing, 
where specular reflection is particularly acute. A 
flat white ceiling is essential and is not always avail- 
able, but an alternative lighting system may be 
planned to incorporate a form of dispersive-type 
reflector with a globe of opal glass surrounding the 
light-source: this globe reduces the surface bright- 
ness of the source and helps to reduce the annoy- 
ance resulting from specular reflection and renders 
possible shadows quite vague. 

The intensity of illumination necessary for efficient 
working varies, naturally, according to the rough 
or detailed character of the operations involved, 
and is also controlled by the light or dark colour of 
materials and the periods during which the lighting 
system is left uncleaned. Illuminating engineers 
have adopted schedules of intensities applicable to 
the more general industrigs. It is satisfying to 
notice that a great advance has been made during 
recent years toward the illumination values which 
will enable work to be carried on at the same rate 
of production as during daylight hours. 

The regular maintenance of a lighting system is 
of paramount importance if full value is to be 
obtained for the initial outlay and the annual cost 
of energy consumed. Rapidity of depreciation will 
depend upon the amount of dirt and other foreign 
matter in the atmosphere, but, even in the cleanest 
of workshops, humidity will cause the units to lose 
their original efficiency after a time. Allowance 
should be, and generally is, made for this before the 
system is installed, but it would be an excellent thing 
if the works’ electrician were to keep a portable 
lumeter or foot-candle meter available and take 
readings at regular intervals to ensure that a 
minimum illumination value should be maintained. 


OFFICE LIGHTING. 


The lighting of offices resembles the non-archi- 
tectural forms of shoplighting so closely that it is 
unnecessary to deal with the subject in detail. It is 
merely necessary to stress the fact that illumination 
of adequate intensity and the elimination of dense 
shadows and glare are as indispensable for the 
comfort and efficiency of the office staff as for the 
works people, while callers can be impressed 
favourably or unfavourably, according to the 
impression made on them by those parts of the 
premises which they normally view. 
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Obviously, the arrangement of desks, typewriting 
tables and filing cabinets will largely determine the 
layout of the system unless semi-indirect or indirect 
lighting is employed, when the arrangement of 
fittings may be symmetrical without greatly affecting 
the placing of the office furniture. 


FLOODLIGHTING. 


I suppose that an address of this character would 
be incomplete without some reference to the appli- 
cation of floodlighting to commerce and industry. 
Floodlighting is one of the most emphatic methods 
of advertising, and is still sufficiently a novelty to 
have a general appeal. 

A sign, poster or hoarding can be made to adver- 
tise wares long after daylight fades, and has the 
advantage of attracting the attention of persons it 
would not normally reach—persons who spend their 
day away in the city. It is a less expensive item to 
install and maintain than the luminous sign, and 
affords greater elasticity of wording and form. 

The floodlighting of buildings has less vogue in 
this country than abroad, partly because its value 
has yet to be realized and partly because our build- 
ings, being of older construction, are less adapted 
to the purpose. A floodlighted building stands out 
clearly from adjacent structures and forms as 
valuable a medium for attracting attention as a sign 
or poster, although the company should be one 
sufficiently well known that the type of its manufac- 
tures occurs to the mind concurrently with sight of 
the building. 

A castle or ancient monument which is flood- 
lighted at night serves to attract attention to the 
town in or near which it is located. In my own 
experience, a considerable amount of money has 
been spent in quite small towns because of the influx 
of visitors who have merely made the journey in 
order to view what is to them a novelty. 

There is without doubt a considerable amount of 
untouched business in this country which will ulti- 
mately benefit the artificial-lighting industries, 
supply companies, the manufacturers of fittings and 
light-sources, as well as the manufacturers of 
accessories, conductors, piping, etc. Some day 
no doubt the importance of good illumination will 
be universally realized, and the effects produced by 
light will have the same artistic appeal as music, 
good literature and the drama. We, gentlemen, are 
the missioners to those purposes, and on this note 
I shall conclude ! 





Some Observations of 


Lighting in Factories 


By P. E. SHOPLAND (H.M. Inspector of Factories) 


(Paper read at the Special Meeting of the Illuminating Engineering Society held in the Assembly Room, at the Chamber 
of Commerce, New Street, Birmingham, at 5 p.m., on Monday, March 14th, 1932). 


HIS paper deals principally with the lighting 
conditions found in factories engaged in the 
light engineering and electrical trades, including 
the manufacture of wireless apparatus, the silver- 
smiths’ industry in the Sheffield area, and iron- 
founding. The factories visited were chosen at 
tandom and without knowledge of the conditions 
obtaining in them before visiting. Two hundred 
and twenty-two factories were visited during the 
Inquiry, and 1,130 photometer readings taken in 54 
of them. " 
Illumination is chiefly by electricity, but in some 
Cases incandescent gas (and in a few cases even fish- 
tail burners, candles and paraffin lamps) were found 
Inuse. Glare was common, owing to the use of the 
old shallow, flat and conical reflectors with both 


general and local light-sources, and bare lamps even 
up to 1,000 watts were frequently found. In many 
works in which high intensities were provided on 
the working planes it could not be said that lighting 
was good, on account of the glare that was fre- 
quently present from numerous sources. Unfor- 
tunately, many people conclude that if a brilliant 
light-source is provided that is all that is required. 
They are more concerned with the provision of the 
source than its adequacy where the illumination is 
required, and herein lies the problem that is being 
confronted and which is being tackled by illumi- 
nating engineers to-day, to educate the factory 
occupier, his operatives and the public generally 
to distinguish between the means of producing light, 
and light itself, on the plane where it is required. 
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Generally speaking, the consumption of both elec- 
tricity and gas in most factories is sufficiently high 
to provide good illumination if reflectors of the 
correct type are used, cleanliness is observed, and 
the mounting heights and spacing are arranged 
carefully. By so doing, in many cases, it would 
even be possible to lower the consumption and thus 
one of the overhead charges. Very useful data, 
showing how output and quality of work has been 
increased, with an improvement in the tempera- 
ment and reduction of fatigue of the operatives, has 
been obtained. The use of this data has been found 
to be an infallible way of obtaining live interest in 
the subject, because in the past lighting has been 
one of the last considerations, and has received very 
little attention from many. To-day the subject has 
certainly received a sinall stimulus, but the use of 
concrete evidence showing benefits and saving that 
may and have been obtained is, in my opinion, a very 
useful weapon in awakening interest in those who 
have hitherto looked on this subject as of secondary, 
or even minor, importance. 

A table has been drawn up showing the per- 
centages of photometer readings that were found 
to be below or above the standards recommended 
in the Third Report of the Home Office Depart- 
mental Committee on Lighting in Factories and 
Workshops and the Geneva Code of 1924. Only the 
principal processes in which a reasonable number 
of readings were taken are shown, and from this 
table it will be seen that a large percentage err 
on the wrong side of the recommendations. But 
even when the intensities are reasonably high, un- 
fortunately in too many cases otherwise good illumi- 
nation is marred by the prevalence of glare, and 
where general lighting only is used, by uneven 
distribution and presence of shadows. A rough 
attempt was made to classify glare under four head- 
ings, 1.e. (1) factories in which it was absent; (2) 
where due to a small number of sources only; (3) 
where bad; and (4) where very bad. Fifteen per 
cent. came under Class (1); 16 per cent. under 
Class (2); 17 per cent. under Class (3); and 52 per 
cent. under Class (4). Now, if we can persuade 
people to eliminate glare we automatically increase 
intensities and reduce eyestrain and fatigue, but I 
have found it necessary to have proof of this to 
awaken interest and desire to improve present 
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TABLE OF INTENSITIES 





installations. Consequently cases have been quoted 
where research work has proved that good lighting 
has lessened fatigue and substantially improved 
output. Also it is frequently necessary to show how 
improvements can be effected at low cost. Many 
firms are reluctant, and even cannot afford to-day, 
on account of the bad state of trade and their low 
financial position, to spend money on new lighting 
installations and fittings. But if we can persuade 
them to adopt measures which, if not altogether 
giving them maximum results, at least greatly 
improve illumination with very little added cost, 
such as by the modification of such fittings as 
the shallow conical or flat dispersive type by the 
provision of home-made skirts, frequent cleaning 
of same and replacement of lamps at the end of a 
reasonable life, it is a step towards the ultimate 
provision of scientific lighting, and I have found 
that once the benefits of slight improvements have 
been realized that step is only the preliminary to 
far greater improvements. These remarks are 
based on re-visits paid to factories visited in previous 
winters where it has been found that many improve- 
ments have taken place and far greater interest 
shown in this subject. As an example, in certain 
works where there was previously no regular time 
for cleaning fittings, this is now done at regular 
periods, and lumeter tests have shown an increase 
of 33 to 50 per cent. in the illumination. Additional 
light-sources have been found in others, perhaps 
even doubling the previous intensities. In one 
particular case, relighting on modern lines has re- 
sulted in an increase of 10 per cent. earned by the 
operatives during the winter months, and in another 
instance a firm quoted an increase of 40 per cent. 
on output during the artifcial-lighting hours in com- 
parison with the previous winter. 

I will now deal with a few processes and intensities 
of illumination in detail. : 


Power Presses. 

Sixty per cent. of these machines were provided 
with less than 2 foot-candles. This is totally in- 
adequate, especially when we take into account the 
dangerous character of this work. I am sure all 
of you will agree with me on this point, as you must 
be very conversant with this type of machine, which 
is used so extensively in the Midlands and on which 
unfortunately we hear of so many serious accidents. 
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Percentage of Intensities 





Minimum recommended intensity in the 


Geneva Code, 


Trade and Processes | Under | 3 ft.-c. | Under | 5 ft.-c. | Third Report of the Home Office Departmental 
| 3 ft.-c. | or over | 5 ft.-c. | or over | Committee on Lighting in Factories and Work- 1924, in 
shops in Foot-Candles Foot-Candles 








Light Electrical Engineering : 





Fine turning... - af | 17 83 
Assembling small parts Ke 19 81 
Armature winding * is 33 67 
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Wireless Apparatus : 








Fine assembling 7" i 8 92 4! 59 
Fine coil winding a 10 | 90 
Clerical work .. ce < 50 50 90 | 10 


Fine turning... z~ * | 33 67 
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Light Engineering : | 
Precision grinding - $ 4 96 22 | 78 5 5 
Assembling os oe gis 1c {| & 40 | 60 | 3 3 
Fitting and fine bench work .. 17 83 44 | 56 | 3 (5 for tool room operations) 5 
Power press work a> ot 71 41 | 59 3 2 
Packing .. i> = ms 36 64 86 14 —_ 2 
Ironfounding : 
Moulding by hand . al 10 “5 





Silversmiths : 
General bench work .. “aie 1 oe 49 51 
Polishing and inspection 
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Precision Grinding. 

The average intensity on this class of machine, 
where work is performed to very fine limits, 
frequently to a fraction of a thousandth of an inch, 
was 8 foot-candles. A good adjustable local source, 

referably of the bracket type, is recommended here, 
so that the operator can adjust same to his own 
requirements. 


Armature Winding. 


An average of 6.25 foot-candles. Good Jocal 
lighting, adjustable, is required for this work, which 
varies in its degree of fineness. 

The packing departments in the electrical industry 
were reasonably well illuminated, 3.9 foot-candles 
being the average, but in many works in this 
industry the general illumination provided for 
assembling was poor, the distribution being most 
uneven, Many operatives working in shadow on this 
account. About 60 per cent. of the readings were 
under 4 foot-candles for processes not of a fine 
character, but a higher standard would be advan- 
tageous. 

In the wireless industry we get an average of 
5.2 foot-candles for assembling. This certainly 
appears to be a low standard for this fine class of 
work. For coil winding, with wire often as fine 
as 47 gauge, we get 11.25 foot-candles. Good 
adjustable local lighting is necessary on _ these 
machines, both from the fineness of the material 
used and the importance of watching the revolution 
counter on each machine, the figures on which are 
in most cases very small, and accuracy in reading is 
extremely necessary. 

In the engineering industry the average intensity 

was 2.9 foot-candles for rough turning, which is 
certainly too low, and for fitting and very fine bench 
work 5.25 foot-candles. Requests to test intensities 
ina few drawing offices, which were really outside 
the scope of this inquiry, revealed a very low 
standard in these cases, where general lighting only 
was provided either by the direct or semi-indirect 
system, giving between 3 and 4 foot-candles on the 
drawing-boards. This, you will agree, is totally 
inadequate for this work, where, in my opinion, well- 
shaded adjustable local light-sources should be 
fitted to each board. Similar or even worse cases 
were found in offices used for clerical or typing 
work with only 1.5 to 2 foot-candles of illumination, 
many persons working in deep shadow through a 
bad general arrangement of the system and an 
inadequate number of light-points. 
_In the few works visited in the ironfounding 
industry during last winter the conditions were 
tound to be bad. Sixty-three per cent. of the 
readings were below 3 foot-candles, and only 7 per 
cent. over 5 foot-candles. In the majority of these 
factories the fittings are only cleaned at the com- 
mencement of the winter, while, in reality, it 1s 
essential, on account of the atmospheric conditions 
in foundries, that they should be cleaned very fre- 
quently, in fact weekly, if possible. If an overhead 
crane Is used it is desirable to fix a light-source on 
the underside to travel with it, so as to avoid the 
slinger working in shadow at times; but this practice 
's not generally adopted. An intensity example of 
the benefits to be derived from good lighting is that 
of one foundry occupier who increased the intensity 
Tom 2.5 to 7 foot-candles, and found during the 
tollowing winter that the bonus earned by the work- 
men under similar conditions to the previous winter 
Increased by 7.5 per cent; also that there was a 
sreat improvement in temperament. 

A short inquiry into the conditions in the silver- 


ad industry revealed that they were extremely 
ad, no standard of illumination being aimed at for 
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the individual processes, and extremely haphazard 
methods adopted. Bare lamps, up to 100 watts, is 
quite a common practice, frequently being placed at 
eye-level. On account of the extremely depressed 
state of this trade, it is very difficult to persuade 
occupiers to spend money on improvements in this 
direction. But a fair: amount of success was 
achieved in persuading them to do something to 
eliminate the glare. It is difhcult to persuade some 
people that improvements can really be effected, and 
cheaply, unless it is possible to demonstrate and 
prove it directly to them. Consequently it was 
arranged at one works that a suitable skirt should be 
made tofit an old shallow metal conical reflector, and 
that tests be carried out thereon. A reading from 
a bare lamp over a bench gave 7.5 foot-candles; a 
shallow reflector was then fitted, giving 13.5 foot- 
candles. The skirt was then added, eliminating 
all glare, and a reading of 19.5 foot-candles was 
obtained. I may add that this could have been 
improved upon, as the skirt had not been white 
enamelled, the surface beiny of plain metal. This 
test was sufficiently conclusive to prove the wastage 
through the use of bare lamps or the presence ol 
glare, but it also shows that a great saving in 
lighting expenses can be made by. in many cases, 
reducing the size of lamps to get the correct 
standard of illumination with the use of the correct 
type of reflector. 

Visits were paid to varicus works in which a 
similar inquiry was held in 1913-14. Charts showing 
where readings were taken at that time were used. 
In some cases, structural alterations and rearrange- 
ment of plant prevented useful comparisons being 
made, although unfortunately in one or two cases 
the latter had occurred without any alteration in 
the lighting system, the condition thereby being 
decidedly worse. An improvement had_ been 
effected in the heavy turning in the engineering 
industry and in the foundries visited, the standard 
being approximately doubled, but this is still far too 
low. As an example, in one large foundry, where 
the standard was 0.3 foot-candles in 1913, it is I foot- 
candle to-day. I may ad-l that a more complete 
inquiry into the lighting of iron foundries has been 
carried out during this winter, and the results show 
a very low standard. 

A few miscellaneous industries were visited, 
and certainly deserve reference. ‘Tile moulders in 
earthenware works were found endeavouring to 
perform with the illumination from one candle only 
to each operator, even then not generally placed in 
the most advantageous position. In another 
similar works paraffin-burning cast-iron duck lamps 
were the only means of lighting, these having to be 
used at all times, the daylight being so bad in this 
works. 

It appears extraordinary to me that the subject 
of cleanliness of lighting fittings does not receive 
more attention. In a very small percentage ot 
works it is frequently done, but in the great majority 
it is absolutely neglected. Its importance is not 
realized until the losses in illumination (often 30 per 
cent. or more with only surface dirt) and the con- 
sequent losses in output and quality of work and the 
bad effects on health are pointed out. There is no 
doubt that a greater interest is now being taken in 
the subject of good illumination, but at present that 
interest has not extended sufficiently. I have been 
in the happy position of being able to preach the 
gospel of good lighting and to stimulate the interest 
of people who have the knowledge that I am not 
trying to sell them something! If I had been, 
I might have had greater difficulty in getting them 
to listen. As it is, I feel my position was one 
of advantage, and that the short talks I have had on 
this subject with many will bear good results. 
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Dr. Joun W. T. 
cussion, congratulated the authors and expressed 
his interest in the survey undertaken by Mr. Shop- 
land, which recalled his own investigations in 1913- 
1914. The lighting conditions in many factories 
then was appalling. Though he was glad to hear 
that matters had improved it wn that things 


WaALsH, in opening the dis- 


were still moving but slowly. Perhaps the present 
industrial depression was largely responsible. Up 
to a certain point an increase in efficiency had a 
definite economic result. In the United States 
people were being apparently educated to demand 
a standard considerably higher than that prevailing 
here. Much of the progress of past years was due 
to the work of members of the [luminating Engi- 
neering Society, and he was therefore very glad to 
hear ot the project of forming a local centre of the 
Society in Birmingham. 

Mr. H. A.press likewise expressed his appre- 
ciation of the papers, which were of an informative 
and non-controversial character. In Birmingham 
the commercial aspect of lighting was an exceed- 
ingly important one. He, too, welcomed the 
suggestion that a local centre should be formed. 

Mr. J. S. Dow referred briefly to several problems 
mentioned in the papers, notably foundry lighting. 
He was glad to hear that the old impression that 
foundry work must be conducted in semi-darkness 
was now giving way to the belief that moderate 
general illumination was an advantage. Mr. Dow 


DISCUSSION 








also referred to the special requirements of different 
industrial processes, some of which demanded high 
local lighting in addition to moderate general 
illumination. ; 

The CratrMan (Mr. S. T. Allen, Manager of the 
Central England Area of the Central Electricity 
Board) proposed a vote of thanks to the authors of 
the two papers. Although much had been done 
since the fiainating Engineering Society was 
founded 25 years ago, much remained to be done. 
During that long period there had been no local 
centre in Birmingham, and he hoped that this con- 
dition would be amended. In_ his subsequent 
remarks the Chairman emphasized the importance 
of good lighting in relation to health and safety. 
It was remarkable that the consumption in many 
existing installations would suffice to give quite 
good illumination if only the light was wisely 
applied. In this connection he recalled his own 
efforts in Carlisle many years ago, when he 
endeavoured to induce shopkeepers to use concealed 
lighting for their windows instead of displaying 
unscreened bulbs in the range of vision of customers. 

The vote of thanks having been seconded by Mr. 
W. Y. Anderson, and declared carried unanimously, 
the meeting then proceeded to discuss the formation 
of a local centre, as reported in our last issue.* A 
resolution in favour of the project was passed and a 
provisional committee established. A vote ol 
thanks to the Chairman terminated the proceedings. 





Progress in Decorative Electrical [Illumination 





Proceedings at the Meeting of the Illuminating Engineering Scciety, held in the House of the Royal Society of Arts, 


18, John Street, Adelphi, London, W.C., 


MEETING of the Illuminating Engineering 
Society was held at the House of the Royal 
Society of Arts (18, John Street, Adelphi, 


London, W.C.), on Tuesday, April 26th. Members 


and friends assembled for light refreshments at 


6-30 p.m., and in the absence of the President the 


chair was taken by Lieut.-Commander Haydn T. 
Harrison at 7 p.m. 


After the minutes of the last meeting had been 
taken as read the Hon. Secretary read out the names 
of applicants for membership, which were as 


follows :-— 


Sustaining Members :— 


The London and Home Counties Joint Electricity Authortiy. 
«, Millbank, London, S.W.1. Fefgre- 
sentative: Mr. W. F. Marchant, 


O.B.E. 


Corporate Members : 


POP see acbecsccschee Public Lighting Engineer, Shropshire, 
Staffordshire 
Elec. Power Co. Ltd., 263, Monu- 
ment Road, Edgbaston, Birmingham. 


..The British Oxygen Co, Ltd., 123, 


Worcestershire and 


Bennett, G. H. 
Victoria Street, London, S.W. 


Lupton, E. A. ..........Elec. Engineer and Contractor, 10, 
oe Davies Street, Berkeley Square, 


London, W.1. 


Penwarden, E. H. . ...Chief (Fittings) Designer, The General 
Electric Co. Ltd., Magnet House. 


Kingsway, London, W.C.2. 
Country Members :— 
Schofield, L. D. ........ 


Cheshire. 


Illuminating Engineer, Beau Regard, 
Brentwood Crescent, Altrincham, 





* Jlluminating Engineer, April, 1032, Pp. 91. 
+ Jiluminating Engineer, April, 1932, p. 100. 





at 6-30 p.m., on Tuesday, April 26th, 1932. 


The names of those announced at the last meeting 
of the Society were read again, and these gentlemen 
were formally declared members of the Society.7 


The CuHarrMAN then called upon Mr. E. H. Pev- 
WARDEN to read his paper entitled ‘ Progress in 
Decorative Lighting.” The paper, which was illus- 
trated by exhibits and a comprehensive series of 
lantern slides, reviewed progress in the design of 
lantern fittings from 1913 (when a paper on this 
subject was read before the Society by Mr. F. W. 
Thorpe) up to the present day. Allusion was made 
to various questions involved in decorative lighting, 
such as the predetermination of illumination in the 
case of unusual lighting schemes and the basis 0! 
co-operation between the architect, the fittings 
designer and the illuminating engineer. 


An interesting discussion ensued in which the 
following, amongst others, took part: Mr. T. P 
Bennett, Mr. F. G. THomson, Mr. W. R. Raw- 
Lincs, Mr. G. Avastatir MacDonatp, Mr. B. B. 
BLacksuRrN, Mr. F. L. Catvert, Mr. A. CUNNING 
7on, Mr. P. R. Atttson, Mr. A. G. Brown and the 
CHAIRMAN, 

In the course of the proceedings a communication 
in writing was presented by Mr. F. W. Thorpe. 

After a vote of thanks to the author had been pro 
posed and declared carried with acclamation, the 
CHAIRMAN announced that the next gathering of the 
Society would take the form of a joint meeting with 
the Association of Public Lighting Engineers, and 
would be held at the E.L.M.A. Lighting Service 
Bureau (15, Savoy Street, Strand, London, W.C.): 
at 6-30 p.m., on Tuesday, May 24th, when a pape? 
on “* The Work of a Public Lighting Department 
would be read by Mr. E. Marrison. 
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Literature on Lighting 











r - (Abstracts of recent articles on [Illumination and Photometry in the Technical Press) 

1 o§ (Continued from Page 102, April, 1932). 

ie Abstracts are classified under the following headings: I, Radiation and General Physics; Il, Photo- 
y § metry; III, Sources of Light; IV, Lighting Equipment; V, Applications of Light; VI, Miscellaneous. The 
yf i jollowing, whose initials appear under the items for which they were responsible, have already assisted in 
e : the compilation of abstracts: Miss E. S. Barclay-Smith, Mr. W. Barnett, Mr. S. S. Beggs, Mr. F. J.C. Brookes, 
is Mr. H. Buckley, Mr. L. J. Collier, Mr. H, M. Cotterill, Mr. J. S. Dow, Dr. S. English, Dr. T. H. Harrison, 

. Mr. C. A. Morton, Mr. G. S. Robinson, Mr. ]. M. Wal dram, Mr. W. C. M. Wiittle and Mr. G. H. Wilson. 
i = Abstracts cover the month preceding the date of publication. When desired by readers we will gladly endeavour 

, & to obtain, copies of journals containing any articles absiracted and will supply them at cost—ED. 

it 

‘e 1l.—_ PHOTOMETRY. 99. The Status of Natural Lighting in Modern 
r, : : Subiective Bright Building Codes. G. W. Thomas. 

y 92. Brightness, Divergence and Subjective Brig Am. Ilum. Eng. Soc., Trans., 27, pp. 289-302, 
“ pg! = Blondel. ea ae é Wek coe 
ly Re as pr tee eee rere, Seem, A brief review of nearly one hundred building 
n Discusses mathematically the various relations codes reveal that practically all such codes are 
le existing between source brightness, beam diver- deficient in directing attention to the fundamental 
ad gence and subjective or apparent brightness with factors of good natural lighting. The several 
IS particular reference to their application to photo- practical methods for determining the merits of a 
s. metric measurements. W. C. M. W. building design from the standpoint of adequate and 
2 ; ; aaa ’ satisfactory natural lighting are reviewed, and sug- 
y, 93. Calculation - — Iiumination Dia- ested rules are presented. G. H. W. 
mn grammes. E. Meyer. 

S eine vapid Be 7 P. = sec8 IV.—LIGHTING EQUIPMENT. 

‘t escription of a graphical and a mathematica ball - 

. method of calculation and a comparison of the two. 100. Lighting Equipment. Anon. ; 

S. E. S. B-S. Elec. Rev., 110, p. 487, April 1st, 1932. 
wl _ Gives details and illustrations of the latest lighting 

94. Fog. Penetration of Different Lights. Anon. fittings produced in glass and metal. Cc. Rs 

‘, El. W orld, 99; P. 5354 a ae 101. Street Lighting in Cascade. Anon. 

Gives conclusions arrived at by S. H. peer sben Elec. Rev., 110, p. 488, April 1st, 1932. 
hes ee ee eee ee ge aa Gives diagrams and particulars of two methods 
lights. M. W.C. W. se ae : He 

of switching street lights from a central position. 
- In the first a master switch controls the first group 
: of lights and the operating coil of a contactor. 
g I11,—SOURCES OF LIGHT. This controls the second group, and so on in 
m 95. Lamp Making in Sweden. A. E. Fristedt. succession. ee 
‘n El. World, 99, pp. 580-582, March 26th, 1932. The second circuit is similar, but needs a pilot 
; ‘ wire, and is more flexible. G.S.R. 
1s- Describes the process of mass production of 
of electric jJamps as now practised in a large lamp 102. New Ideas in Floodlighting. H. T. Crane. 
of factory in Stockholm. W. C. M. W. El. World, 99, pp. 534-535, March 19th, 1932. 
his At the new floodlighting installation of the 
V.. 96. Photoflood. R. E. Worstell. Southern California Edison Co., in Los Angeles, the 
de Light, 2, No. 6, p. 9, March and April, 1932. light intensities are controlled by thyratron tubes 
ig, _This lamp was developed for photography. It is | working in conjunction with motor-driven regu- 
the similar in bulb size to a 60-watt lamp, but owing to _lators. The entire system is made automatic by 
. P, g : 
of its high operating efficiency its photographic means of synchronous time-clocks. The floodlights 
05 effectiveness is equal to that of a 750-watt general are mounted on movable concrete bases. 
‘ile lamp. The life is about two hours. The M.W.C. W. 
amp is used with a reflector, and should be of par: 
: ticular service to amateurs. Tabular data are given 103. ig tng the Sphere of Discharge-tube Plant. 
as. connecting distance, aperture and ia Si Licht «. Lampe, 6, p. 80, 1932. 
B. With the use of discharge tubes for advertisement 
= 97. Ultra-violet Luminaires for $.2 Lamps. H.G. the improvement of electrodes permits the use of 
the Schiller. smaller electrodes for electric signs and consequent 
Light. 2 _ 27, March-April, 1932. improvement of the letters. Transformers are now 
ion Phot & hy. . risa p ah ; / he 93: made so small that they can be built into letters, 
Pao — . are gi = ss ‘ ri 0 S a. <a facilitating the installation of signs which are to be 
0: — table standards available tor use with 5.2 frequently changed. Cable-like conductors have 
the = Sees been developed. The production of glowing 
the . ’ cathode or high-power tubes permits a great 
vith 98. The Window as a Source of Light. W.C. Randall = increase in power. without a correspondingly large 
and and A. J. Martin. increase in current. They can be made with many 
vice _ Foot-candle readings were taken in one half of a colours, and are used in aviation, film reproduction, 
lull-sized room which was lighted through the colour separation, signalling, etc.. The paper 
pet window by an artificial sky. Utilization factors are _ finally deals with daylight apparatus describing the 
— Worked out for the room with various windows and 


rapings. Comparisons are made with artificial 
ight, G. H. wW. 


method whereby the gas filling is produced from the 
inside of the tube by means of an auxiliary 
electrode. E. S. B-S. 





THE 


V.—APPLICATIONS OF LIGHT. 


104. A Revolution in Cinema Projection. Anon. 
Architect and Building News, p. 304, VolCXX1X, 
No. 3,300, March 18, 1932. 
Describes how by projecting from the stage on to 
a screen in the auditorium, and by replacing the 
existing screen by a mirror, an equally good view is 
cbtained from all seats. The virtual image is seen 
several feet upstage, and there is foreshortening or 
fatigue to those sitting in front or side seats. Dr. 
k. T. A. Innes has been responsible for the per 
fection of the scheme. H. M.C. 





105. When Light is Cleverly Applied. A. Rogers. 
Light, 2, No. 6, pp. 24-5, March-April, 1932. 
Gives an illustrated account of the Weston Union 
Building, N.Y. City. Describes novel corridor 
equipment comprising bronze wall fittings at 12 ft. 
spacing, each equipped with a 250-watt floodlighting 
lamp with a metal reflector. In the auditorium, 
general lighting is produced by 500-watt tubular ae 
jector lamps with spherical glass mirrors at the base 
of six tall windows. Cc. A.M. 


106. Architectural Lighting of Public Buildings. Anon. 
Am. Illum. Eng. Soc., Trans., 27, pp. 261-274, 
March, 1932. 
After a general discussion, eight illustrated de- 
scriptions of modern lighting schemes are given. 
G. H. W. 


107. Picture Gallery Lighting. Anon. 
Elec. Rev., 110, p. 528, April 8th, 1932. 
Gives three illustrations and a brief description oi 
the lighting of the Atkinson Art Gallery, Southport. 
G. S.R. 


108. Lighting a Small Art Gallery. Anon. 
El. World, 99, p. 494, March 12th, 1932. 


Describes the lighting of a small combined art 
gallery and auditorium at the public library at 
Winchester, Mass. W.C. M. W. 


109. Lighting Poultry Pens. |. W. R. 
Elec. Times, 81, p. 420, March 31st, 1932. 
The artificial lighting of poultry pens will, if 
properly used, increase the egg yield without ill- 
effect on the birds by lengthening the working day 
in winter, thus producing a greater output when egg 
prices are high. The best method is to arrange a 
uniform working day of 14 hours, concluded by a 
dimming period to allow birds to regain their 
perches. Fittings should be arranged about 6 ft. 
above floor level, and a 40-watt lamp will cover 
200 square feet. A table is given showing that in a 
test over 48 weeks an additional net income of 38 per 
cent. was obtained. a 68. 


110. Synthetic Lighting. G. E. Shoemaker. 

Am. Illum. Eng. Soc., Trans., 27, pp. 308-323. 

March, 1932. 
Suggests that lighting requirements should be 
analysed into the fundamental light-beams or distri- 
bution patterns which can best be combined to pro- 
duce the effects desired. Examples of applications 
to display, store drafting room and other forms of 

lighting are given. G. H.W. 


111. Lighting the Modern Inn. R. L. Zahour. 
Fl. Journal, Vol. 29, No. 3, p. 118, March, 1932. 


A general discussion of the requirements of 
modern hotel lighting in America. J. M. W. 
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112. Floodlighting for Fire Fighting. Anon. 

El. Journal, Wol. 29, No. 3, p. 117, March, 1932. 

Describes a floodlighting lorry used at Beaumont, 
Texas, equipped with a total of 16 floodlights and 
searchlights, ten of which can be taken into the 
building affected or on to neighbouring buildings, 
A 15-kw. petrol-driven generator is employed. 

J. M.w, 


113. Southtown Theatre, Chicago. C. M. Cutler. 
Light, 2, No. 6, pp. 21-23, March-April, 1932. 
Particulars are given of lighting equipment in a 
new cinema in Chicago. | The lighting of various 
architectural features, including the sign lighting 
of a tower nearly 200 ft. high, is discussed in detail. 
Coloured light is used extensively, and the total 
lighting load, including the floodlighting of the 
building and parking space, is 458 kw. C. A.M. 


114. Light Speeds Flowers. Anon. 
Light, 2, No. 6, p. 1, March-April, 1932. 
Reference is made to experiments carried out at 
Ohio State University on the blooming of flowers 
by control of light conditions. Application of 
artificial light from ordinary small lamps is found 
both to accelerate blooming and to increase the size 
ct the blossom. The economic aspect is touched 
upon. C. A.M. 


115. Lighting of the Mansion House. Anon. 
Elec. Times, 81, p. 427, March 31st, 1932. 
Gives details of the reconstruction and relighting 
of the Egyptian Hall, with illustrations of the old 
and new lighting. The latter is indirect, and uses 
(76 reflectors at 18 centres, while the ceiling is lit 
with 30-watt striplite lamps. The illumination at 
floor level is about 5 foot-candles. G.S.R. 


VI.— MISCELLANEOUS. 


116. Ultra-Violet Reflection Factors. M. Luckiesh. 
El. World, 99, p. 330, Feb. 13th, 1932. 
Gives a table of reflection factors for different 
materials for ultra-violet light at 4 = 2967. The 
best materials for dual-purpose reflectors are 
probably chromium and aluminium. — w. C. M. W. 





a 
117. Photo-electric Recorder has High Sensitivity. 
C. W. Lapierre, A.1.E.E. 
SI, pp. 114-115, Feb., 1932. 
A new recorder has been developed which 
employs for the measuring and recording operations 
separate elements coupled together by a combined 
optical and photo-electric system. Tests show that 
the new instrument is as accurate, sensitive and 
responsive as a good indicating instrument. G. S. R. 


118. The Problem of Motion-picture Projection from 
Continuously Moving Film. F. Tuttle and 
C. D. Reid. 

J. Opt.Soc. Am., 22, pp. 39-64, Feb., 1932: 
A review is given of about nine systems for pro- 
jecting motion-pictures, using continuously moving 
films instead of the intermittently moving film 
system which is universally employed. The motion 
of the film through the light-beam must be com 
pensated by motion of lenses, prisms or murrors. 
This involves more working parts than in the intet- 
mittent film system now used, but the continuous 
film system, if perfected, might possess certaim 
advantages, which are enumerated and discussed 1 

this paper. T. H. H. 
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advance. 


Engineer during the period of the contract. 
Terms: 





” ” 


36 ” ” 


ee Pa a a 


We invite applications for spaces in this new section of the journal. 
each space (approx. 1 inch deep and 3} inches wide) are given below. 


These terms are equivalent to half our ordinary advertising rates, but not less than 
12 successive monthly insertions can be accepted on this basis, and amounts are payable in 
Payment for an advertisement in this section entitles the advertiser to receive The Illuminating 


12 Successive Monthly Insertions £3 


GOOD LIGHTING 


TO BUY: 


185 





; 
1 " 


SIGNS] 





Particulars of terms for 











” £6 
” £8 


10 0) Payable . 
0 0 in : : 
10 0 J Advance 





ALLOM BROTHERS LY”. 
15, GEORGE ST., HANOVER SQ., LONDON, W.1 


Specialists in the Science of Modern Lighting, including :— 


Theatres and Public Halls. Private Installations 
Pictures and Picture Galleries. Tennis and Racquet Courts. 
Floodlighting, etc. 

You get the benefit of over twenty years’ 
world-wide experience in the science of 
Commercial and Industrial Illumination 

when you specify lighting planned by 


(2; 






=>) 


| =] 
The Benjamin Electric Ltd., Tottenham, N.17 





RESTLIGH T (10) 


THE LAMPLOUGHT DAYLAMP. The most accurate form of 
Artificial Daylight. 

RESTLIGHT. Corrected to resemble natural light, saves the eyes ; 
for use in Home, School, Office, Factory, in fact everywhere. 
100% BRITISH 
NORWICH HOUSE, 13, SOUTHAMPTON STREET, W.C.1 


SIEMENS ia 


38-39, UPPER THAMES STREET, LONDON, E.C.4. 


ELECTRIC LAMPS of all types. ELECTRIC LIGHT FITTINGS 

FLOODLIGHTING APPARATUS. SHOP-WINDOW LIGHTING 

EQUIPMENT. STORE LIGHTING. INDUSTRIAL LIGHTING. 
ELECTRIC SIGNS, Etc. 








A. W. BEUTTELL L™ ®% 
96, VICTORIA ST., LONDON, S.W.1 | 
Sole Manufacturers of “‘ LINOLITE ” Strip Reflectors for 
showcase, shopwindow, cornice, picture and all concealed 
lighting purposes. 
Licensees of “K-RAY” Illuminated Advertising Signs and 
Displays. 








i Sierees en) 
BROMFOR D | 
Seamless Steel Lighting Standards. | 
Traffic Signals. Guard Pillars | 

for all requirements | 
BROMFORD TUBE CO., LTD., ASTON, BIRMINGHAM 
. ns (5) 


Specialists in 
ARCHITECTURAL ILLUMINATION AND DESIGNS 


DRAKE & GORHAM LTD. 


36, GROSVENOR GARDENS, LONDON, S.W.1 


Manchester, Glasgow, Exeter, and Winchester 


HAILWOOD & ACKROYD LTD. (8) 
BEACON WORKS, MORLEY, Near LEEDS 
Sole makers of ‘“HAILWARE” British-made Illuminating 
Glassware: and Fittings, Traffic Globes and Signs, Island | 
Columns and Footlights. 
Offices and Showrooms at :— 
71/75, New Oxford St., London,W.C.1. 314a, St. Vincent St., Glasgow 
Specify (7) 


HOLOPHANE 


ELVERTON ST., LONDON, S.W. 


for 
STREET CHURCH INDUSTRIAL 
CINEMA FLOOD SCHOOL, Etc. 
LIGHTING 


7 eee | 
Korine & Marutesen ELECTRICAL LTD. 
711 and 715, FULHAM ROAD, LONDON, S.W.6 | 
Scientifically designed Incandescent Lighting Equipment for 
CHURCHES, SCHOOLS, FACTORIES, STORES, 
STREETS, FILM AND PHOTOGRAPHIC STUDIOS. 


Modern Arc Lamps for Street Lighting. Silent Arcs for 
Film and Photographic Studios. 


(9) 
RADIOVISOR PARENT LTD. 
28, LITTLE RUSSELL STREET, LONDON, W.C.1 
; Specialists in Light Sensitive Work 
AUTOMATIC CONTROL OF STREET AND FACTORY LIGHTING 


nereasingly in demand as the most efficient and economical control 
Phone: Museum 4531 | 








‘TILLEY PARAFFIN VAPOUR LAMPS 


|—for domestic lighting of every kind, railway lighting, etc. etc. 


STRAND ELECTRIC (2) 


AND ENGINEERING CO. LTD. 
19-24, FLORAL STREET, LONDON, W.C.2 


Specialists in Modern Theatrical Lighting 
Manufacturers of “‘ Sunray” Lighting Equipment 
Electrical Installation Contractors. Lighting Schemes for 





Theatres Floodlighting Exhibitions Cinemas Pageants 
Shop Windows Dress Parades Ballrooms Tea Lounges 
——— (13) 

For every 
type of When you 
GAS LIGHTING want 

the best! 


Chapter St., S.W.1 











TILLEY si 
Sole Manufacturers of the 


—used throughout the world where gas and electricity are not available 


TILLEY LAMP CO., Hendon, London, N.W.4 


(15) 

TROUGHTON & YOUNG LD. 
ELECTRICAL ENGINEERS 

143, KNIGHTSBRIDGE, LONDON, S.W.1 


TELEPHONE : KENSINGTON 8881 (5 LINES) 


||__MODERN LIGHTING FiTTINGs || 


(16 
WARDLE ENGINEERING C0. LTD. 
OLD TRAFFORD, MANCHESTER 


STREET LIGHTING EQUIPMENT. TRAFFIC SIGNALS. 
PRISMAT BULKHEAD FITTINGS. FLOODLIGHT PROJECTORS. 
WORKSLITE REFLECTORS. WARDELYTE GLASSWARE. 


‘*“*THE FITTINGS THAT IMPROVE WITH AGE" (17) 
WOODFYT 
10a, NEWMAN STREET, W.1 
(Museum 7325) 
Catalogue sent on application 
| (18) 


The Wolf Safety Lamp Co. 


(WM. MAURICE) LTD. 


SOUTH STREET, PARK, SHEFFIELD 


Specialists in ELECTRIC HAND LAMPS with Wolf Alkaline 
accumulators for Mines, Railways, and General Purposes. 


ACETYLENE LAMPS (150 models). 











PRICES DOWN, 
SALES UP/ 


Vesey St. 


Cardiff 
GLA 





Foophceine of 


mingham.” 
BRIGHTON : 59, ShipSt. 'Grams :“Cry- 

selco, Brighton.” ‘Phone : Brighton 5512, 
BRISTO. 


Lane, Victoria St. 


SGOW : 
“Cryseico,Glasgow.” 


if 
CRYSELCO 
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these New and Lower Prices, dating 
from March Ist 





















































VOLTS | WATTS GASFILLED 
OPAL PEARL CLEAR 
7 Old | NEW | Old | NEW | Old | NEW 
100, 105, 25 | 2/2 110 )| 2/1 
110, 115,| 40 27 | 2/- vio } 1/9 2/1 11 
120, 125,| 60 | 2/2 1/1 an J 
130 | 100 | 35 | 3/2 |29 | 26 | 3/3 | 3. 
200, 210,/ 25* | — — | 1/10 )| — | — 
sean) | 2] 2y-() 9 lst aaa 
5 2 ) 3 . 
| 260 '}100 | 35 | 372 |29 | 26 | 3/3 mer 
* VACUUM. ——t™~ es 


These price reductions mean bigger business immediately. The 
Cryselco Opal Gasfilled and other Lamps is as high as ever. 
hasise this to your customer at the same time as you mention the 
leva prices. There can be only one result ! 

Full 
supplies 
CRYSELCO LTD., ,, Kempston Works, BEDFORD. 


"Phones—Bedford 3277 & 32' 
BIRMINGHAM: Albion Buildings,4, 


“Cryselco, Bir- 


‘Grams; 
Phone: As 


Li: Paramount Ch’bers, Mitchell 


*Phone : Bristo 


hd 30, Charles Street. Phone : 





OPAL GASFILLED [hm 


‘Grams: “Cryselco, 


172, Bath Street. ’Grams : 
"Phone; Douglas 577. 





pee pea are in our New Price Lists, 
of which will gladly be sent to you. 












‘Grams—'‘Cryselco, Kempston, Bedford.”’ 
— BRANCHES : 

et 43, York Place. "Grams : “Cry- 

seds.” ‘Phone: Leeds 27866. 
LIVERPOOL: 22, Sir Thomas Street, 
‘Grams: “Cryselco, Liverpool.” 'Phone : 
Bank 5310-11. 
LONDON : Thanet House, 231-2,Strand. 
W.C.2. ‘Grams: “Cryselco Estrand, 

London.” ’Piones : Central 3016-7-5 
ANCHESTER: 11, Albert Suuare 








ton Cross 1523, 











1 24069 








— Seenipes 52, Brazennose Street, gut 
Grams: elco, Manchester.” 


Cryse 4\SH 
"Phone; Blackfriars 4871-2. 


er 





rs > 7 ENGLAND 









The above pleasing photograph shows the flood- 









Commercial & § 


Industrial, Street Lighting 


Shopwindow 











SCIENTIFICALLY - DESIGNED 
CREDENDA CONDUITS CO. LTD., OLDBURY, 
BIRMINGHAM. 


























lighting of the Keep of Cardiff Castle, the residence 
of the M: arquess of Bute, on the occasion of the visit 


of Their Royal Highnesses the Duke and Duchess 


ot York, on March 16th, when they were presented 


with the model Princess Elizabeth Home. 
floodlighting was effected by means of G.E.C. pro 
jectors equipped with Osram lamps, and the installa- 
tion was carried out by Messrs. Page & Stibbs Ltd., 
ot Cardiff. 


The 





Street Lighting 
automatic control with 
negligible maintenance f 


T SWITCHGE AR. LTD., 








BROOKHIRS CHESTER, 


The following contracts are announced : — 





Contracts Closed 






THe GENERAL ELectric Co., Ltp. :— 
London Midland and Scottish Railway Co.; 
’ ea d 
for 12 months’ supply of Osram gasfilled an¢ 












vacuum lamps, also Robertson  carbon- 
filament lamps. 
S1eEMENS E.ectric LAMps AND SuppLies, LTD.: 






The Admiralty; for a large quantity ol 
Siemens gasfilled and vacuum lamps for ship 
lighting. 

The Southampton Harbour Board; for I2 
months’ supply of Siemens electric lamps and 
general accessories. 
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USE 





WITH THE WONDERFUL 
NON-SAG FILAMENT 


MAXIMUM LIGHT- EFFICIENCY-STRENGTH 








| PEARL MAZDA LAMPS 


25-40-60 WATTS 179... AT 


100-130 and 200-260 Volts 


MADE IN 
i ENGLAND 


A Sold by All Electrical Contractors, 
Ironmongers and Stores. 











THE BRITISH THOMSON-HOUSTON CoO., LTD.. 


TILE 


A New Torchiere Floor Standard 


The floor standard illustrated above, for which 
Messrs. Mortimer Gall & Co. Ltd. are responsible. 
is typical of modern methods, and we understand 
that several hundred are about to be installed in a 
big commercial building. The simplicity of this 
method of lighting is a great recommendation. It 
has been used in circumstances—e.g., for illuminat 
ing a dance hall—where one would hardly have 
thought it could answer successfully, but where the 
very soft, almost ‘‘ shadowless”’ effect was found 
quite acceptable. 

Incidentally we may mention that Messrs. 
Mortimer Gall & Co. have recently been responsible 
for a highly novel installation, a main feature of 
which is the complete elimination of fuseboards. 
The building, a retail showroom with a lighting load 
of 92 kw., is controlled and safeguarded by means 
of miniature circuit-breakers, which also operate as 
switches for the 300 lights. The method has now 
been in successful use for 18 months, during which 
period not a single service call has been received. 





The Lighting of the New Sydney 
Harbour Bridge 


The current issue of The Wigan Review (the 
journal of Messrs. Heves & Co. Ltd.) illustrates the 
new Sydney Harbour Bridge, of which mention was 
made in our last issue. We observe that Messrs. 
lawrence & Hanson Electrical Co. Ltd., of Sydney. 
who secured the contract for the supply of all the 
lighting fittings for the bridge, act as agents for 
Messrs. Heyes & Co., and that quite a number of 
the firm’s familiar ‘‘ Lacent’’ fittings are to be 
found in use on the bridge. We have thus another 
addition to the list of British firms who have con- 
tributed to the lighting of this huge structure. 

Elsewhere in The Wigan Review we notice the 
continuation of the series of notes entitled ‘‘ Twelve 
Epochs of Artificial Lighting.’” The current issue 
illustrates ancient and medieval grease lamps, and 
reproduces a quaint Italian woodcut showing a 
banquet taking place by their light. 
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New Lighting for Piccadilly Circus 


When _ the new lighting scheme in Piccadilly 7 
Circus, London, is completed (probably by about | 
Whitsuntide) this spot will enjoy the almost unique 7 
distinction of coming under ‘‘ Class A’”’ in the | 
sritish Standard Specification, which provides for aq | 
minimum illumination of 2 foot-candles. Whilst 
special efforts have been made to avoid glare, the 
aim has been to illuminate not only the streets but 
also the surrounding buildings and the Shaftesbury — 
Memorial, with the famous figure of Eros in the 7 
centre of the square. Immediately round the | 
Memorial will be four standards, each having a — 
single lantern equipped with a_1,500-watt lamp. 
These standards will be of solid bronze, fluted and 
decorated with the arms of the City of Westminster, 
There are twelve other columns of cast iron (eleven 
already erected round the Circus), which will be 
painted to resemble bronze. Each will carry three 
1,500-watt lanterns. The three-light standards are | 
26 it. high, the others 22 ft. As each weighs about 
13 tons, it is remarkable that there is only 6 ins. of 
pole under the pavement level. There is, in fact, 
a total depth of only 18 ins. to the ceiling of the Tube 7 
station under the Circus, so that special methods of | 
securing the columns had to be devised. Naturally 
considerable vibration will be communicated to the | 
pillars mounted on this slender bridge of material, 
and the lamps will therefore be supported by special 7 
shock absorbers. Preparations for this work have — 
been in progress for about two years. The lamp 
standards have been designed for the City Counell 
by Mr. Arthur Davies, F.R.I.B.A. (a recent winner 
of the prize awarded by the Royal Institute of 7 
British Architects for the best building of the year). 
The new lighting system has been planned for the 
Westminster Council by the Edison Swan Electric 4 
Co. Ltd., working in collaboration with the | 
St. James’s and Pall Mall Electric Light Co. Ltd, 
the former company also supplying the standards 7 
and other lighting equipment. 
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ENGINEER, with 10 years’ experience in various 
branches of the lighting industry, familiar with the — 
design, manufacture and sales organization of 
scientific and decorative lighting fittings, DESIRES | 
IMMEDIATE ENGAGEMENT. Has_ considerable © 
theoretical and practical knowledge of illumination, © 
sales experience in all parts of the country; working — 
acquaintance with French and Continental market. — 
Apply Box 300, “Illuminating Engineer,” 32, — 
Victoria Street, London, S.W.1. 





The Proprietor of British Patent No. 268293, dated 
March 25th, 1926, relating to ‘AUTOMATIC CUT: 
OFF VALVE,” is desirous of entering into arran 
ments by way of a licence or otherwise on reason 
terms for the purpose of exploiting the above patent 
and ensuring its practical working in Great Britain 
All enquiries to be addressed to B. SINGER, Steger 
Building, Chicago, Illinois. 





A striking picture showing the G.E.C. Floodlighting of the 
F.M.S. Muricipal Offices at Singapore. 








